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WANT TO BE 
A SUCCESS? 
Here's what 
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Elephants 
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WRONG? PW THE HIGHWAY DEVICE 
THAT CAN SAVE YOUR LIFE 








AEROSPACE 





PACE engineers are thinking of 
S putting plastic balloons in satel- 
lites and rockets (as shown in draw- 
ing above) in order to slow them 
down and get them out of orbit 
when their usefulness is finished. 
CODIS (Controlled Orbital Decay 
and Impact System), now being 
studied by AVCO’s Space Systems 
Division is an instrument designed 
to get rid of orbiting junk now clut- 
tering up space. Several hundred ob- 
jects are now whirling around earth, 
but only a fraction of them still 
have a useful mission. Most are 
worn-out satellites and discarded 
rocket casings. 


The heart of CODIS is an inflat- 
able decelerator (balloon) that 
speeds up the natural rate of orbit 
decay. The decelerator is inflated 
by gas pressurized tanks to the di- 
ameter needed to deorbit the object 
from which it is deployed. On com- 
mand from earth-based tracking 
stations, the decelerator will guide 
the fragments surviving reentry to 
a safe ocean landing. 

In the future, it is hoped CODIS 
will be able to minimize the amount 
of space flotsam. AVCO has sug- 
gested that it be incorporated in all 
future Apollo (manned-satellite) ap- 
plications experiments. 











MAIL 
ORDER 


WFF’N PROOF - GAMES 
OF LOGIC 
Practice abstract thinking and math 
logic. Developed by Yale prof. If 
you think learning should be fun, 
try WFF’N PROOF brain-to-brain 
combat! 21 games of progressive 
difficulty. Starts with simple games 
mastered by 6-year-olds, ends with 
subtle logic to challenge profes- 
sional logicians. 814” x 5%” case 
contains logic cubes, playing mats, 
timer & 224-p. book. $6 Ppd. 
Order Stock #60,525AD. Edmund 
Scientific Co., Barrington, N. J. 

08007. 






NEW MODEL DIGITAL 
COMPUTER 


Solve problems, tell fortunes, play 
games with miniature version of 
giant electronic brains! Adds, sub- 
tracts, multiplies, shifts, comple- 
ments, carries, memorizes, Colored 
plastic parts easily assembled. 12"x 
3%"x4%". Incld. step-by-step as- 
sembly diagrams, 32-p. instruction 
book covering operation, computer 
language (binary system) program- 
ming, problems & 15 experiments, 
$5.98 Ppd. Order stock #70,683AD, 
Edmund Scientific Co., Barrington, 
N.J. 


AMAZING NEW 
HOLOGRAMS 


Now evaluate tremendous impact 
of almost unbelievable new 3-D 
photo-technique for small cost. 
Simple transmission-type hologram 
result of splitting laser beam. Di- 
mension appears carved in stone. 
Cut in half repeatedly — parts 
still contain full scene. Fantastic 
future potential. Use slide projec- 
tor light source or flashlight bulb 
filament. Filter incl. 4” x 3%” 
Hologram. $15.00 Ppd. Order 
#40,969AD. 2” x 1%”. $4.50 Ppd. 
#30,574AD., Edmund Scientific 
Co., Barrington, New Jersey 08007. 











SHOPPING MAR 


A selection of products available by mail for readers of Science Digest. 
All merchandise sold on a money-back guarantee. Order Direct by Stock No. Send check or M.O. 


GIANT WEATHER BALLOONS 


“Balls of fun’ for kids, traffic 
stoppers for stores, terrific for 
amateur meteorologists. Create a 
neighborhood sensation. Great 
backyard fun. Exciting beach at- 
traction. Amateur meteorologists 
use to measure cloud heights, wind 
speed, and temp. Made of heavy 
duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally 
available helium for high rise. 8’ 
diam. $2.00 Ppd. Order Stock No. 
60,568AD, Edmund Scientific Co., 
Barrington, N.J. 08007. 
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“FISH” WITH A MAGNET 


Now go treasure hunting on the 
bottom! Great idea! Fascinating 
fun and sometimes tremendously 
profitable! Tie a line to our 5-Ib. 
Magnet—drop it overboard in bay, 
river, lake or ocean. Troll it along 
the bottom—your ‘‘treasure’’ haul 
can be outboard motors, anchors, 
fishing tackle, all kinds of metal 
valuables. 5-Ilb. Magnet is war 
surplus—Alnico V Type — Gov’t 
cost $50. Lifts over 150 Ibs. on 
land—much greater weights under 
water. 5-Ib. $12.50 Ppd. Order 
Stock No. 70,571AD. Edmund 
Barrington, New 


Scientific Co., 
Jersey 08007, 





AMERICAN MADE 
OPAQUE PROJECTOR 


Projects illustrations up to 37x314” 
— enlarges them to 35x30” if 
screen is 6% ft. from projector, 
larger pictures if screen is further 
away. No film or negative needed. 
Projects charts, diagrams, color or 
black-and-white. Operates on 115 
volts A.C. current . . . 6 ft. ex- 


tension cord and plug included. 
Size 12”x8"x414” wide. Weight 1 
Ib. 2 ozs. Plastic case $7.95 Ppd. 
Order No. 70,199AD. Edmund 
Scientific Co., 
Jersey 08007. 


Barrington, New 












UNUSUAL 
VALUES 












3” ASTRONOMICAL 
TELESCOPE 


See stars, moon, phases of Venus, 
Dlanets close up. 60 to 180 power 
—famous Mt. Palomar reflecting 
type. Aluminized & overcoated 3” 
diameter f/10 primary mirror, ven- 
tilated cell. Equipped with 60X 
eyepiece and mounted 3X _ finder 
scopé, hardwood tripod. FREE: 
“STAR CHART"; 272-page 
“HANDBOOK OF HEAVENS”; 
HOW TO USE YOUR TELE- 
SCOPE” book. $29.95 Ppd. Order 


Stock No. 85,050AD. Edmund 
Scientific Co., Barrington, N.J. 
08007. 





WOODEN SOLID PUZZLES 


Here’s a fascinating assortment of 
12 different puzzles to provide 
hours of pleasure and stimulate 
ability to think and reason. Ani- 
mals and geometric forms. Take 
them apart and reassemble them. 
Lots of fun for the whole family— 
young and old. Will test skill, 
patience and ability to solve prob- 
lems. Order yours now. $3.50 Ppd. 
Order Stock No, 70,205AD. Ed- 
mund Scientific Company, Barring- 
ton, New Jersey 08007. 





GIANT FREE CATALOG 


Completely new 1967 Catalog. 148 
Dages packed with nearly 4,000 
unusual bargains. Exciting new 
categories. Many new items. 100's 
of charts, illustrations. Many hard- 
to-get war surplus bargains. 
Enormous selection of telescopes, 
microscopes, binoculars, magnets, 
magnifiers, prisms, photo compon- 
ents, ete. For hobbyists, experi- 
menters, workshops, factories, Shop 
by mail. No salesman will call. 
Write for Catalog “‘AD"” to Ed- 
mund Scientific Co., Barrington, 
N. J. : 





YSTERIES abound in the world 
M around us—things for which 
science as yet has no answers. 
What happened to the vanished 
civilizations—the people of Machu 
Pichu in the Andes; the builders of 
Angkor Wat in Cambodia? Why are 
West Coast oranges shrinking? Why 
are few elephant remains found— 
is there a graveyard? 
New exploration continues to turn 
up brand new mysteries. One of 


them: the strange dry valleys of 
Antarctica. On a continent buried 
beneath two miles of ice, these bar- 
ren deserts in which no snow ever 
sticks, where glaciers peter out 20- 
30 miles from the sea, where open 
water lakes are cold on top and 
warm at the bottom, pose an an- 
achronism that has geologists wan- 
dering through a maze of theories 
with no answers. 

I had the privilege of seeing these 
valleys a few years ago; of observ- 
ing the bodies of mummified seals 
—some of them 2,000 years old but 
still complete down to hair and 
eyes. When William Perkinson’s ar- 
ticle on these unique valleys ap- 
peared in the Baltimore Sun, it 
seemed like a good start for a new 
series of science mysteries which 
will appear as good subjects come 
along. 

You'll find Mr. Perkinson’s ar- 
ticle on page 32; the first of a 
fascinating series. —THE EDITOR 
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In space and at the bottom of 

the sea man’s endurance is being 
Strained to its limit. Surprisingly 
man is turning out to be a lot 
tougher, physically and psycho- 
logically than he was given credit 


for. See the special report 
beginning on page 40. 
Photo Fred Zimmerman, Pictorial Parade 
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NEWS IN BRIEF 


Bulletins at press time 


VIRUS TRAP, A resin-like material may be 
used to filter harmful viruses out of 
drinking water. Viruses escape normal fil- 
tration treatments and such virus-caused 
diseases as infectious hepatitis have often 
been traced to contaminated water supplies. 
The development was announced by three 
scientists of the Monsanto Chemical Co. 


OLDEST PRINTED TEXT, What is believed to be 
the oldest printed text yet discovered has 
been found in the stonework of a Korean tem- 
ple. It is a Buddhist scroll some 20 feet 
long, printed from 12 wooden blocks carved 
with Chinese characters. The temple in which 
the scroll was found was built in 751 and 
the text was translated into Chinese in 
about 704, thus the text must have been 
printed sometime between those dates. The 
previous record was held by a one page 
Japanese document that was printed in 770. 


MEDICAL TV. Dr. James L. Goddard, head of 
the U.S. Food and Drug Administration has 
proposed a unique method of getting up to 
the-minute medical information to doctors. 
He has advocated setting up a private, 
nationwide television network which would 
broadcast the advantages and disadvantages 
of newly developed treatments and drugs. 


SHRINKING JUPITER? R. Smoluchowski a Prince- 
ton U. physicist has theorized that Jupiter 
may be slowly shrinking. This shrinkage, he 
thinks, may be the source of the tremendous 
amount of energy the giant planet gives off. 
This energy emission is equal to a 1000 meg- 
aton hydrogen bomb per second or about three 
times as much energy as it gets from the sun. 
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SOVIET CYBERNETICS, The Soviet Union orig- 
inally rejected cybernetics as a, "reaction- 
ary pseudoscience which arose in the United 
States." Today, according to a study recent- 
ly completed by the Battelle Memorial Ins- 
titute, cybernetics is a household word and 
the government is making a great effort to 
integrate cybernetics with the beliefs and 
institutions of Soviet society. The Battelle 
report contends that the future of the USSR 
may depend on the way this integration is 
finally effected. 


SPOTTING FETAL TROUBLE, An advanced tech- 
nique for spotting fetal heart distress 
several hours before birth has been devel- 
oped by a team of scientists from the Yale 
School of Medicine. It features a new de- 
vice for continuous electronic monitoring 
of the fetal heart rate, together with 
biochemical tests of fetal blood samples. 
The system is intended to detect trouble 
in time to prevent death or irreversible 
damage to the baby's health. 


VIETNAM MENTAL ILLNESS, American servicemen 
in Vietnam are bearing up under the strain 
of battle better than their counterparts in 
either the Korean War or World War II. Acc- 
ording to Medical World News neuropsychiat-— 
ric problems are far down on the list of 
casualties, ranking eighth among the causes 
of hospitalization. Psychiatric problems 
affect 15 out of 1,000 fighting men. In 
Korea it was about 66 out of 1,000 and in 
W.W. II the rate was 101 men out of 1,000. 





PERSISTENT WOMEN SMOKERS, Women find it 
harder to give up smoking and are more like- 
ly to return to the habit than men. This is 
the conclusion of a study of 1,000 persons 


who attended "Smokers Anonymous" clinics in 
the Chicago area during 1966. 
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NEW FOR PEOPLE 


Items in brief 


Warm soles. Electrically heated 
innersoles are supposed to keep the 
outdoorsman’s feet warm in the cold- 
est weather. The soles, which work 
like tiny electric blankets are pow- 
ered by a battery case attached to 
the belt. Available from Casey’s 
Corner, P.O. Box 1280, Hollywood, 
Fla. 33022... . Steel soles. A new 
wrinkle in golf shoe manufacture is 
that the spikes are being screwed 
into a stainless steel spike plate rath- 
er than a leather sole. .. . Only his 
barber knew for sure. For years, 
a few men such as actors, have dyed 
their hair, but usually in privacy. 
Now there are many home prepara- 
tions for men who feel they must 
meet job competition from those who 
look younger. 








Single dashboard control replaces wheel, 
accelerator and brake. Developed by R. L. 
Cosgriff of Ohio State U., unit is first step 
toward computer-controlled vehicle that 
will drive itself without help. All aluminum 
chassis, transaxle, radiator, wheels (to 
name a few components), plus fiberglas 
body, put Chevy’s new Mach I sports car 
out front in advance design. Its 425 en- 
gine produces about 185 mph. 
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Mechanical muscles . GE’s new “powered 
exoskeleton’’ will enable a man to lift, carry 
and climb with a 1500 Ib. load. It can be 
worn like a suit. The Army has ordered it. 


Better flashbulbs, with more consistent 
and uniform light are on the way. They 
are made of shredded zirconium foil and 
will be produced by Westinghouse. 

Vv 


Flexible glass, chemically strengthened, 
was first made by Corning Glass for the 
windows of Apollo’s lunar module. Youll 
soon see it in new auto windows and trains. 


Foil ash trays that you can throw away 
after the party are the result of new met- 
allurgical research in aluminum alloys. The 
trays are sturdy, cheap and disposable. 








Is This The Answer To 
Einstein's (uest For A 


Unified Field Theory? 


Einstein spent his later years in searching for an all-encompassing theory that 
would include his Theory of General Relativity and his Theory of Special Rela- 
tivity, a theory that would link the phenomena of Gravity, Magnetism and 
Electrostatics into one indisputable general law. 


A solution to Ejinstein’s quest is offered in a provocative, interesting 64 page 
book, “Unification of the Fields of Gravity, Magnetism and Electrostatics Using 
a Law of Relative Motion,”’ in which the author traces the search for a common 
law from its origins with Galileo, through the initial calculation of the speed of 
light by Roemer, the famous Michelson-Morley experiment and on to Einstein’s 
almost successful search to unravel the mysteries of the Universe. The book is 
written in a clear, concise, lucid style and will prove to be absorbing reading to 
the scientifically trained mind and to the layman alike. It will enable the reader 
to gain a clearer understanding of Relativity and of the Universe in which we live. 


The book opens new avenues of thought about the basic laws that govern the 
Universe—suggests new applications of known phenomena—and lays to rest the 
antiquated understructure of much of today’s concepts concerning the components 
of our Universe. Phenomena such as quasars, “red shift,’ mass and time are 
examined from a new point of view. 


To physicists and others of the scientific community the book offers the chal- 
lenge of a provocative, new theory worthy of the most probing analysis. To the 
Jayman interested in modern trends of scientific thought the book will be a 
fascinating adventure to the frontiers of science. The limited special edition is 
now available at only $1 per copy, mailed postpaid. 


Mail coupon with $1 to: Fitzpatrick Publishing Company 
233 La Villa Drive 
Miami Springs, Florida 33166 
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) MEDICINE 


Computers, like the one employed by a shock-research unit (above) are already a part 
of medical research, and in the near future they will come into everyday medical use. 


by Kenneth N. Anderson 


car headed west on the Ohio 

Turnpike begins to pass an- 
other on the rain-slicked paving out- 
side of Cleveland, but the driver 
suddenly collapses. The car veers 
off the road to the left and rolls over 
in the divider strip. When the po- 
lice arrive, they know only that the 
car has New York license plates and 
the injured driver is unconscious 
and bleeding. 

This kind of accident could occur 
today; it’s happened many times on 
many highways. What makes this 
accident different is that the driver 
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is wearing a medic-alert bracelet 
with a series of letters and numbers 
beneath his name. One of the offi- 
cers radios a hospital and reads thé 
information to an attendant who 
reaches for a telephone dial on a 
nearby console and feeds the infor- 
mation into a circuit. 

A second officer aims a portable 
television camera toward the acci- 
dent victim, then zooms in on a part 
of the face at the request of a doc- 
tor who is studying the condition of 
the driver on a TV monitor in the 





Reprinted with permission from Popular 
Mechanics. © 1967 The Hearst Corp. 








emergency ward of the hospital. 

An ambulance helicopter lands in 
the median strip. An electronic 
sphygmomanometer is placed on the 
victim’s arm to get blood pressure; 
other portable diagnostic devices are 
ready if needed. Within minutes 
after the first police call, the driver 
is airborne, and before the helicop- 
ter lands on the hospital roof the 
doctors on duty probably will know 
more about the victim than the av- 
erage doctor today knows about his 
own patients. 

This is not just a dream of the 
future. Every aspect of such emer- 
gency medical care is available to- 
day and is gradually being adopted 
by government and private hos- 
pitals. The code on the medic-alert 
bracelet, for example, is the key to 
the patient’s complete medical his- 
tory, stored in a memory unit of a 
computer data center. By dialing 
the data bank, a teletypewriter in 
the hospital—eventually any hos- 
pital—will print out everything 
known about the patient from his 
childhood diseases to his latest elec- 
trocardiogram and blood chemistry. 

The portable TV camera designed 
to help highway accident victims al- 
ready has been used by French po- 
lice, permitting a physician far from 
the scene to view the condition of 
the patient on a screen so the doc- 
tor can advise emergency treatment 
or supervise by remote control the 
careful removal of the patient. Port- 
able electronic instruments to mon- 
itor blood pressure, heart rate, and 


other physiological factors have 
evolved from aerospace medical re- 
10 





search. The helicopter ambulance 
has become well established as a 
fast way of evacuating patients in 
Vietnam. 

The use of computerized diagnos- 
tic and record units and medical 
monitoring systems is well beyond 
the dream stage. The University of 
Missouri Medical Center, for ex- 
ample, has in service a complex of 
an IBM 1410 computer and IBM 
1092 data transmission terminals 
which: 

e evaluates laboratory tests for ac- 
curacy and content; 

e automatically reports the results 
of tests to the nurse’s station of the 
patient’s floor; 

e stores in an electronic memory all 
information contained in the tests; 
e has the capability of making any 
part of the accumulated data in- 
stantly available for statistical, di- 
agnostic or research purposes. 

The Mayo Clinic at Rochester, 
Minn., is establishing a computer 
system that will record details of a 
patient’s medical history, lab tests 
and other information from the 
hour the patient checks in, follow- 
ing him through the clinic examina- 
tion and treatment, and even send- 
ing reports back to his family phys- 
ician after he leaves. 

New York University has received 
a $2,300,000 grant from the De- 
partment of Health, Education and 
Welfare to establish in 1967 a pa- 
tient data bank. The initial catalog- 
ing of health information will be 
concentrated in the Pediatric Dept. 
of the Bellevue Hospital Center in 
Manhattan. Later, it will be ex- 
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Left: Children’s heart ailments have been detected by recordings of surface electric 


voltage on body. Center: Radioisotope data recorded on magnetic tape by radiation 
scanner. Right: Leg bones replica can record knee motion for processing by computer. 


panded to include other children in 
the New York area. Eventually, the 
data bank will catalog medical de- 
tails of both children and adults 
through much, if not all, of the 
United States, according to present 
plans. And the information about a 
patient will be available to any au- 
thorized doctor in the nation who 
dials a long distance number and 
provides the identifying code for 
the patient. 

Once the data bank has received 
information about a patient’s child- 
hood diseases, blood chemistry, and 
so on, it will be immediately avail- 
able in the event the person is, for 
example, stricken by a heart attack, 
or appendicitis, while hundreds of 
miles from his home base. Any hos- 
pital equipped with the computer- 
readout equipment could dial into 
the data bank. 

According to Edwin Kraus, di- 
rector of computer systems for the 
N.Y.U. Medical Center, the gobble- 
dygook of computer language will 
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be eliminated from the data bank. 
A new system, called Narrative Da- 
ta Analysis programming, will be 
used—meaning that medical infor- 
mation will be recorded in complete 
sentences of the English language. 

Besides being able to call up an 
accurate, readable written record of 
a patient within a very few minutes, 
there are other benefits. One is that 
the doctor is relieved of the time- 
consuming chore of record keeping. 
By turning over to the computer 
the record-keeping chores, the medi-= 
cal personnel have more time to 
take care of the patient. 

Another benefit is that diagnosis 
of diseases, as well as the most fa- 
vorable kinds of treatment, can be 
enhanced by organization of infor- 
mation about ailments. With hun- 
dreds of thousands of cases of a 
disease recorded in a data bank, 
medical researchers can learn more 
about the disease by having the 
computer analyze signs and symp- 
toms. For example, exactly what 
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Computer evaluation of the records of 400 kidney patients 
found four different kidney diseases instead of one. 


constitutes bronchial pneumonia? 
What sort of track record does pen- 
icillin have in treating the disease? 
At the present time, a doctor may 
see but a few cases each year and 
may have to depend upon his mem- 
ory in making a diagnosis. 

But a computer can sift out de- 
tails of every case reported in the 
past year, or past decade, and fore- 
cast the outcome of the various 
types of treatment available. 

However, computers, like hu- 
mans, can make mistakes. The 
physician must make the final de- 
cision, and accept the computer as 
a usually reliable expert consultant. 
Dr. Frederick Schwartz of the Amer- 
ican Medical Assn’s Council on Ag- 
ing recently described a goof made 
by a computer that prescribed high 
carbohydrate meals for a group of 
patients who tested positive for dia- 
betes. The patients were eating the 
wrong foods for three days before 
the error was discovered. 

On the other hand, the Rand 
Corp. of Santa Monica, Calif., 
staged a blind competition between 
a computer and a team of physi- 
cians and chemists working on the 
same problems in a surgical labora- 
tory at the University of California. 
Although there were a number of 
“discrepancies” in the results of 
more than a thousand analyses of 
human blood, in no instance was the 
computer wrong. 

Computers, of course, do not di- 
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gest any and all information fed in- 
to them. The information must be 
presented in a precise and system- 
atic way. And the computer must 
be told what to do with the informa- 
tion. But it can be instructed to 
work within certain limits of data 
and to reject abnormal or unusual 
bits of information it finds while 
sifting through a myriad of medical 
records. And it can be programmed 
to print out the reason for rejecting 
a piece of data. 


Confusing symptoms 


In the area of kidney diseases, an 
IBM 7090, analyzing facts from 
cases of 400 patients with pyelone- 
phritis, revealed that doctors have 
been dealing with four different dis- 
eases instead of one. The disease, a 
bacterial infection of the kidney, had 
confused doctors for years because 
the symptoms would come and go, 
some patients had pain while others 
felt no pain, and evidence of the dis- 
ease was found in autopsies per- 
formed on persons who appeared to 
have died of other causes. The re- 
vealing study was made at Colum- 
bia-Presbyterian Medical Center in 
New York by using the computer 
to sort through some 32,000 items 
of information about pyelonephritis. 
Without computers, it is doubtful 
that medical scientists would have 
been able to solve the kidney dis- 
ease riddle. 
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State police radio name and number on accident victim’s medic-alert bracelet to near- 


est hospital. Medical data can be processed and doctor can monitor patient’s condition. 


At the Mayo Clinic, an IBM 
7040 computer is used to locate tu- 
mors and cancerous tissue in body 
organs, capturing and improving the 
data obtained from radioisotope 
scanners just as a computer is used 
to improve pictures of the moon re- 
ceived from space probes. The pa- 
tient receives a dose of medicine 
containing a mildly radioactive trac- 
er which is absorbed more readily 
by malignant tissue cells than nor- 
mal cells. The body area is then 
scanned by a radiation detector and 
the data is recorded directly on 
magnetic tape for computer proc- 
essing. The radiation is measured 
every tenth of a second and the lo- 
cation of the reading is recorded. 

According to Dr. W. Newlon 
Tauxe, the Mayo radiologists can 
see “many more things on a com- 
puter-processed scan than we can 
on a film record.” Besides improv- 
ing the clarity of the image, the 
computer can be programmed to 
compensate for the rapid decay rate 
of isotopes that doctors prefer to 
use because they produce a high lev- 
el of radiation for a brief time and 
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are less dangerous to the patient. 
Also, the computer is able to elimi- 
nate false zero readings, correct for 
ragged edges in the picture, elimi- 
nate background “noise” of natural 
radiation, and can plot paths of 
equal radiation, much like the lines 
on a contour map. 

The University of Missouri Med- 
ical Center performs a half-million 
laboratory tests each year and the 
computer system relieves the lab 
personnel of a tremendous amount 
of detail work, while at the same 
time it helps to concentrate medical 
care where it is most needed. The 
computer evaluates newly complet- 
ed tests to include such factors as 
age, race, sex, previous patient di- 
agnosis, relation of new test results 
to earlier ones, accepted normal 
range of values, relation to results 
of similar tests at the medical cen- 
ter, and biological properties of bac- 
teria and antibiotics. 

The computer’s memory already 
contains records of all patients han- 
dled by the hospital since 1955, da- 
ta on 50,000 tissue specimens in a 
surgical pathology file, a tumor reg- 
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istration file of all patients treated 
for abnormal tissue growths, a file 
of physicians’ interpretations of all 
X-rays taken there since 1955, a file 
of 60,000 electrocardiograms coded 
by 105 categories and a computer- 
ized version of the American Medi- 
cal Assn’s Current Medical Termi- 
nology, an encyclopedia of diseases 
by disease symptoms, origins, etc. 

Several hospitals, including Mas- 
sachusetts General, Long Beach 
Memorial and New Jersey’s Mon- 
mouth Medical Center, are starting 
computerized drug-ordering systems. 
At Massachusetts General, the doc- 
tor’s orders for medications are fed 
into the computer by writing them 
out on a teletypewriter terminal. 

At Duke University, a computer 
was used recently to solve the med- 
ical problem of a single child. The 
tot had the symptoms of severe 





heart trouble but a more conclusive 
diagnosis was needed before surgery 
could be undertaken to save its life. 
A computer was fed taped record- 
ings of 250 electrocardiograms tak- 
en from all parts of the child’s body. 
Within 20 minutes the computer 
had analyzed the EKGs and pro- 
duced a contour map which showed 
the electrical function of the heart. 

In one area, it showed, there was 
no electrical current being generated 
by the contraction of heart muscle. 
It was the lower part of the left 
side of the heart. An opaque liquid 
was injected into the heart through 
a blood vessel leading to that organ 
and an X ray was taken. The study 
showed that one of the arteries sup- 
plying blood to the heart was on 
the wrong side. Knowing exactly 
where to go, the doctors corrected 
the defect by surgery. 
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And it’s a bargain at the 
price. This limited edi- 
tion lithograph entitled 
“Our First 19 in Space” 
has been created as a 
tribute to America’s 
gallant astronauts. 

Printed on heavy weight 
paper, suitable for framing, this 12x18 
inch reproduction is both educational 





and decorative. It can be 
hung in children’s room, 
den, library or just any- 
where around your 
home. 

To order your copy of 
this limited edition lith- 
ograph, send 75 cents 
plus 10 cents postage in cash, check or 
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Map of the 316,200 mile-long Continental Shelf pinpoints locations of Ice Age elephant 
fossil deposits, consisting mostly of bones and teeth of mammoths and mastodons. 


Elephants under the sea 


. large population of Ice Age 
elephants—mastodons and 
mammoths—roamed on what is now 
the submerged Atlantic Continental 
Shelf from 25,000 to 11,000 years 
ago. 

An increasing number of fossil 
bones— particularly teeth—of ele- 
phants are being discovered as the 
result of continuing sea bottom sam- 
plings off the East Coast by scien- 
tists of the U.S. Geological Survey 
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and the Woods Hole Oceanographic 
Institution, 

The two agencies have been 
teamed up in a 5-year project, 
started in 1962, to make a compre- 
hensive geologic study of the 316,- 
200 mile shelf. The project is, pri- 
marily, a search for deposits of min- 
erals and other valuable resources. 

“Discoveries of elephant teeth, 
as well as other kinds of Ice Age 
bones,” says Dr. Frank C. Whit- 
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more, paleontologist of the Geolog- 
ical survey, “have become an espe- 
cially interesting ‘by-product’ of the 
shelf survey; they’re providing new 
knowledge of offshore conditions 
that existed in the past. 

“Repeatedly,” says the scientist, 
“fossil bones are picked up by fish- 
ing vessels, quite by accident, as 
the result of trawling and dragging 
operations. Often, the strange ob- 
jects are tossed overboard; some- 
times they find a ‘home’ on a fisher- 
man’s mantlepiece; but sometimes 
they wind up in a scientist’s lab 
where they become a welcome addi- 
tion to a collection of fossils that 
may help unravel the history of the 
sea.” 

During the Shelf project, sys- 
tematic sampling (every 10 miles) 
soon yielded a large number of fos- 
sils. Says Dr. Whitmore, “teeth have 
been found 80 miles off shore, in 
water as deep as 270 feet, and we 
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have come to the conclusion that 
there was a large elephant popula- 
tion extending to the very edge of 
what is now the Continental Shelf.” 

“Elephant teeth are common on 
the sea bottom,” the scientist ex- 
plained, ‘‘not only because there 
were lots of elephants, but also be- 
cause the teeth are large and sturdy 
and can resist the effects of erosion 
and decay.” 

Dr. Whitmore said that ‘of the 
two types of Ice Age elephants, the 
mastodon is identical with the speci- 
mans that: have been found many 
places on the U.S. mainland. The 
mammoth, however, is somewhat 
different from mainland forms; its 
tooth pattern bears some resem- 
blance to the famous woolly mam- 
moth which has been found frozen 
in Alaska and Siberia. We believe 
that the Shelf mammoth may have 
lived on sub-arctic vegetation such 
as spruce and fir needles.” 


Dr. Frank C. Whitmore, Jr., (left) verte- 
brate paleontologist of the U.S. Geological 
Survey measures fossil tooth of Ice Age 
mammoth dredged from 100 feet of water 
off coast of Virginia. Tooth in front found 
in Ill, (artist’s conception of beast, right). 





ZOOLOGY 


Photos by Stan Federman 








ie 75 million years ago, 
creatures strangely similar to 
the black lemurs (left) were swing- 
ing through the trees. The pro- 
simian order to which the lemur be- 
longs is the oldest and most primi- 
tive on the primate totem pole. 
Though they look like fur-ruffed 
dogs with a thyroid condition and 
most species are gentle, adorable 
and not terribly bright, prosimians 
are our ancestors and have managed 
to survive these many millenia. One 
reason for their longevity is that they 
moved to isolated regions (lemur 
to Madagascar, loris to what is now 
Ceylon and Malaya, tarsier to the 
Philippines, et al) where they could 
flourish undisturbed. The other rea- 
son for their survival is an opposa- 
ble thumb and forefinger and stereo- 
scopic vision, two characteristics 
that gave primates the edge over 
other animals. The biological make- 
up and behavior patterns of pro- 
simians may reveal clues about our 
own. That study is the work of 50 
scientists at the Oregon Regional 
Primate Research Center. 
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The nocturnal loris is one 
of the most vicious pro- 
simians, especially when 
roused in daytime. Han- 
dlers don’t take chances 
and always wear gloves. 


Five-year-old fulvus le- 
murs were born in cap- 
tivity. Reproducing and 
keeping prosimians is dif- 
ficult but these grew up 
to be healthy and lively. 
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Quick-footed fulvus lemurs can be tamed more easily than most 
other prosimians and often become the keepers’ pets. When fon- 
dled, they make purring noises that sound like a contented cat. 


Ringtailed lemurs are the clowns of the group, often singing in 
chorus for morning reveille. Left bot., baby ringtail rides mother’s 
back. Clow loris (r.b.) shows its natural caught-in-the-act look. 


Ringtail above looks like a. cross between 
spotted koala bear and scared racoon. 


Baby galago (Africa) perching on man’s 
finger has batlike ears and manlike fingers. 
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Tarsier, one of world’s rarest and shiest 
animals, is hard to keep in captivity. 


Suckling potto baby has furred tail and 
ginger color common to several species. 


New World howler monkey is one of many 
higher primates being studied at Center. 
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The New Yorker 


Battle 
of the sexes 


by Flora Rheta Schreiber 
and Melvin Herman 


Ld eae said Dr. Richard E. Far- 
son, director, Western Behav- 
ioral Sciences Institute, at a recent 
ladies’ magazine seminar, “are los- 
ing self-esteem, and their very self- 
worth as males is in jeopardy.” 

This derogation is attributed by 
some to automation and its direct 
conflict with the “puritan ethic.” 
Other factors presented by believers 
in the “downfall of man” are the 
paradoxes created by the “electronic 
revolution” that has presumably 
deprived men of activities in which 
physical strength and stamina are 
important. 
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As the male side of the seesaw 
bends adversely, according to this 
school, the female side gains 
strength. The reasoning: since 
women are generally less encum- 
bered by the puritan ethic than are 
men, and less dependent for feel- 
ings of self-worth upon “bringing 
home the bacon,’ the same social 
forces militating against men are 
acting in favor of women. 

On the face of it, certainly, there 
appears to be some logic in the 
case. For women, the machine’s 
usurpation of everyday pursuits is 





Miss Schreiber is an award-winning 
writer on psychiatry ; Herman, the Ex- 
ecutive Secretary of the National Asso- 
ciation of Private Psychiatric hospitals. 
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more acceptable than for men. 
Skills usually associated with wom- 
en may well be sought after in the 
rising activities of the future— 
health, education, welfare, recrea- 
tion. The. feminine touch may be 
more and more in demand, too, in 
_ @ future that will find us crowded 
together more than in the past. 
Physical proximity brings emotion- 
al distance and an increasing super- 
ficiality in human relations. To 
counteract this, women will fall 
heir to the task of facilitating and 
easing human, person-to-person con- 
tacts. 

A climate that favors women can 
result in their dominance, and his- 
tory indicates that most women 
don’t enjoy being dominant. Single 
girls report that they want a dom- 
inant male. Unfortunately, many 
women are forced into a matri- 
archal role (sometimes to patho- 
logical proportions) from lack of a 
strong male. Unfortunately, too, 
the absence of a dominant male ap- 
pears to be a decisive ingredient in 
the recipe for homosexuality ‘and 
other aberrations in the offspring. 

In such family constellations, 
men feel unseated; women defem- 
inized. Both sexes realize, however 
dimly, that in a sense they don’t 
need each other anymore. There 
are no bandits to fight, no log cabins 
to be built and the man can get by 
without a woman to clean house. 
“We used to love each other be- 
cause we needed each other,” says 
Dr. Farson. “Now it is turned 
around. We need each other be- 
cause we love each other. So the 
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bonds are no longer functional, but 
affectional.”’ 

Dr. Farson’s contention, if true, 
can certainly have positive aspects. 
Affection certainly seems a more 
salutary basis for a human relation- 
ship, marital or otherwise, than the 
mere fulfillment of service drives. 

Marriage, however, seems here to 
stay. Paradoxically, as women be- 
come more career-minded, they also 
become more marriage-minded. 
Both careers and marriage are in- 
creasing in percentage. Forty per- 
cent of married women over 40 are 
working. Women are rushing into 
marriage, even when they plan ca- 
reers, at increasingly early ages. 

The quality of sexual experience, 
especially among educated women, 
has improved. The frequency, -how- 
ever, has decreased. All the evi- 
dence since Kinsey points to female 
sexuality being equal to, possibly 
stronger than, male sexuality. 

Yet all is not sweetness and light 
for the ‘new’ woman. There is a 
great discrepancy between “legal 
rights” and actual rights as_per- 
ceived by both men and women. 
The more improvements in her life, 
the more discontented the lady be- 
comes, for with improvements come 
higher expectations, new opportuni- 
ties, new involvements, higher-order 
needs to be satisfied. History of 
revolutions shows that they come 
after reforms and improvements 
have been made. This means, for 
example, that the rising divorce 
rate doesn’t necessarily reflect poor- 
er marriages, but possibly that im- 
provements have brought higher ex- 


23 








pectations and more discontent. 
Ironically, it is the improvement 
which may be creating the divorce. 

There are no easy answers. The 





hope is, however, that out of the 
ferment will come a greater self- 
realization for women at the time 
that men rediscover themselves. 





You can make 
yourself sick 


Good family doctors have to be 
wizards. Often, very real symptoms 
they see can be diagnosed easily, 
then fail to respond to anything. The 
good ones know why. It’s why place- 
bos were invented, why Lydia Pink- 
ham’s “pink pills for pale people” 
grossed millions, and why old fash- 
ioned family doctors acquired repu- 
tations for being father, mother, pil- 
lar of strength and, finally, physician 
extraordinaire. Basically they were 
sound psychologists. They knew 
their patients. Today, few family 
doctors have time to explore the 
psyche of every patient and pre- 
scribe accordingly. But some take 
the time to apply insight when 
they’re suspicious. 

One recent case history will do. 
The patient was a young woman. 
Her symptoms: Fatigue, loss of ap- 
petite, sleeplessness and (obviously 
to the doctor) anxiety. He’d noticed 
her crossed leg swinging and her 
nervous fingers plucking at her dress. 
He quickly ascertained that the con- 
dition was two years old; also that 
she’d been married two years. 

“Your marriage is a disappoint- 
ment, isn’t it?” he asked. The 
seemingly irrelevant question 
opened the floodgates and the doc- 
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tor got an ear full, as he knew he 
would. It was a transparent story. 
As a suitor, her man had been 
Prince Charming, kind and con- 
siderate. Now he was a callous, in- 
different boor—‘Just like daddy 
was to mother.” The doctor 
promptly recommended a psychia- 
trist. He wasn’t about to waste a 
lot of expensive hours and drugs on 
symptoms (real enough) rooted in 
garbled emotions. 

This little anecdote, from the an- 
nals of Dr. Rex W. Speers, assis- 
tant professor of psychiatry, Uni- 
versity of North Carolina School of 
Medicine, emphasizes the fact that 
while there may be organic reasons 
for the loss of appetite, sleeplessness 
and anxiety, it is unhappily possible 
for a tricky mind to create all sorts 
of genuine physical disorders if it 
is upset enough. Usually, the vic- 
tim thinks he has a medical prob- 
lem for which he naturally seeks 
medical or surgical treatment. Who 
wants to blame himself? ‘‘The bas- 
ic pathology in cases like this one, 
however,” as Dr. Speers puts it, “is 
the interaction of the patient and 
his spouse. The interaction is the 
marriage.” 

Such “interaction” may be the 
result of personality difficulties in 
the patient, or in the spouse. Dif- 
ficulties in the patient may be psy- 
chotic, neurotic, characterological— 
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Marriage conflicts are often triggered by two “normal” peo- 
ple interacting neurotically under certain conditions. 


or it may even be a real organic 
disease producing the personality 
disturbance. It takes an expert to 
tell. Difficulties may lie in the 
spouse rather than the patient. Or 
there may be two “normal” per- 
sonalities interacting in a neurotic 
or psychotic manner under a par- 
ticular set of circumstances that 
will trigger abnormal behavior. 
Whatever the manifestation, the 
truth is that when symptoms are 
rooted in marital interaction, a doc- 
tor’s usual arsenal of detection— 
the KG, the X-ray, the complete 
laboratory and the stethescope—is 
useless. 

The wise, perceptive doctor will 
refer the patient to family coun- 
selors or to a psychiatrist. But it 
is even possible for an intelligent 
patient to have the courage to look 
at himself (or herself) and know 
that pills won’t do the trick. In 
marriage—the closest human ar- 


rangement we have— there’s noth-. 


ing to be ashamed of. It’s tough. 

Dr. C. Nash Herndon, professor 
of preventive medicine and genet- 
ics, Bowman Gray School of Medi- 
cine, North Carolina, maintains that 
“Optimum health must include ad- 
equate adjustment of the individual 
to family life, and marriage coun- 
seling must certainly have a place 
in such a program.” 

“Marriage,” says Dr. Herndon 
“is a great institution. No family 
should be without it. However, it 
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whereas a 


is also a two-edged sword. On the 
one hand, it can be a source of the 
deepest personal satisfaction and 
inspiration. . . . in a frenzied world 
where standards of lasting value are 
hard to find. On the other hand, 
an unsuccessful marriage can initi- 
ate a surprisingly long and com- 
plex series of reactions and inter- 
actions, with a wide range of social, 
psychologic and psychosomatic ef- 
fects on the couple, their children 
and even the innocent bystander. 

“Too many physicians,” says Dr. 
Herndon, “remain blissfully un- 
aware of the marital problems of 
their patients until called upon to 
sew up the lacerations resulting 
from personal combat.” 


Back To Baby Farming? 


“Today’s society needs a new at- 
titude toward what is best for moth- 
er and children.” That’s the word 
from Dr. Bruno Bettelheim, profes- 
sor of psychology and psychiatry, 
University of Chicago. The mother, 
Dr. Bettelheim told a recent audi- 
ence, often overextends herself in 
her eagerness to give up to the child 
at the same time that she gives to 
him. This results in the mother ex- 
pecting too much from herself, 
professional caretaker 
would know better than to spend 
more resources than she has. 

The mother’s role is highly- 
charged and inflammatory. The 


25 














very fact that she is the most im- 
portant person in her child’s life 
makes him anxious. When someone 
less important in his scheme of 
things reprimands him, he is less 
frightened than when she does. 
Mother’s admonitions are more in- 
tensely resented than similar in- 
junctions from another person, 
whether a relative or a stranger. 


Depressed mothers 


Depressed mothers are often the 
rule, not the exception. Mother’s 
spirits sag when she finds she no 
longer has a moment to herself. In 
spite of herself she becomes bored 
with the child even though she 
wants nothing more than to be hap- 
py with him and to be a loving, 
responsive mother. The child suf- 
fers during this period because just 
when he has the most urgent need 
for an emotional give-and-take, the 
“giver” is too emotionally spent to 
deliver. 

To offset this anxiety-ridden 
mother-child relationship, Dr. Bet- 
telheim proposes professional help 
for mother. “If the mother,” he 
says, “had someone professionally 
trained to administer do’s and dont’s, 
someone not emotionally tied to the 
child nor the child to her, both moth- 
er and child would gain immeasur- 
ably.” In such a setup the rejection 
of a child’s demands would not lead 
to emotional uproar for either the 
mother or the child. 

The Bettelheim contention is 
that: 1. The professional worker is 
protected from the emotional haz- 
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ards which the mother experiences 
since, being an outsider, the profes- 
sional is assured of predictable re- 
lief after hours; 2. The profession- 
al has the companionship and stim- 
ulation of other adults at work and 
still has a life of her own after 
working hours. 

Mothers, of course, out of senti- 
ment and duty, may resist such ar- 
rangements but, as Dr. Bettelheim 
puts it, “they must be convinced 
that such arrangements are best for 
both mothers and children. The time 
the mother relieved of double-duty 
can spend with her child will there- 
fore provide more mutual pleasure 
and growth.” 


Working mothers 


A special point is made about 
working mothers. Employers are en- 
joined to make necessary arrange- 
ments so that mothers should not 
come home from work so tired that 
they cannot “give” to their children. 
This requires shorter working days 
for mothers and flexibility of work- 
ing hours so that in emergencies 
when the child needs his mother, 
she can absent herself from her 
work. Such a mother, it is postu- 
lated, will do a better day’s work, 
since she will not feel that she is 
cheating her child. 

In summary, Dr. Bettelheim as- 
serts that “a much more rational 
attitude about what is best for the 
child and what is best for the moth- 
er is necessary in our world of to- 
day, which is so different from the 
world of previous times.” 
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INVENTIONS 


Idea of the month: 


Power from a bottled thunderstorm 





Marks brothers Mortimer (L) and Alvin ex- 
amine ‘power bottle’” invented by Alvin. 


AKE-IT-YOURSELF _ electricity 
for the average home may 
soon be practical. 

A machine that uses a charged 
aerosol to turn heat directly into 
electricity promises to make the 
conventional turbo gas electric gen- 
erator obsolete, according to its in- 
ventor. He compares his curious 
device to bottling a thunderstorm. 
Gas and minute droplets of water 
whirl around, flywheel fashion, in- 
side a steel doughnut, but there are 
no moving parts. 

The gas, usually helium, is 
sprayed with hot water, which an 
electric charge breaks into the fine 
droplets. The heat and kinetic en- 
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ergy (from the motion) generate 

additional electricity, which is col- 

lected on a grid and drawn off. 
The Navy thought enough of the 


. idea to support its development 


with more than $600,000 in con- 
tracts. 

Alvin M. Marks, “father” of the 
idea, and Science Digest Inventor of 
the Month, is president of Marks 
Polarized Corporation, Whitestone, 
L.I. He was a member of President 
Kennedy’s power panel in 1963, 
and prepared a “state of the art” 
paper on his generator for the Of- 
fice of Science and Technology. Mr. 
Marks recently was granted Patent 
3,297,887 for his transducer. 

The heat source in a large plant 
using his principle may be conven- 
tional or nuclear. On a small scale, 
the inventor estimates, an aerosol 
generator the size of a grapefruit, 
drawing surplus heat from the home 
furnace, would provide all the 
power required for an average-size 
house. 

No government use has yet been 
made of the aerosol generator, al- 
though the Air Force is conducting 
its own research. The Marks com- 
pany, which owns the commercial 
rights, has recently licensed the 
Nordson Corporation of Amherst, 
Ohio, to incorporate the machine 
into equipment that applies coating 
materials electrostatically. 

—Stacy V. Jones 
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INVENTIONS 


Little bang 


powder charge the size of an 

aspirin that generates enough 
energy when exploded to drive fas- 
teners into concrete may one day 
provide the energy source for lawn 
mowers, outboard engines, and light 
aircraft engines. 

The USM Fastener Company, 
division of United Shoe Machinery 
Corp., has taken a nitrocellulose 
mixture and formed it into a pellet 
called the AMMO “Power Cap.” 
After the power pill is dropped into 
the chamber of a specially-designed 
hand-tool, the trigger is pulled and 
energy is released, driving or rivet- 
ing at a controlled velocity. 

There are no leftover ejectors or 
spent shells since the pill is com- 
pletely consumed when it is ex- 
ploded. 

Because the pill burns instead of 
exploding if ignited outside the tool 
chamber, it’s safer to handle, trans- 
port and store than powder car- 
tridges. The pill charge needs no 
expensive metal case or specified 
amounts of wadding, primer and 
powder, so production costs are 
considerably less than for the ordi- 
nary case charge. 








The fittle nut-shaped object the girl is 
holding in her fingers is AMMO Power 
Cap, possible energy source for aircraft. 


With this new caseless charge, it 
will be practical to use powder-ac- 
tuated tools more extensively in 
construction, electrical, air-condi- 
tioning and similar industries than 
was possible before. 


Liquid-cooled suit 


Not every device used in the 
space program is out of this world. 
A liquid-cooled suit test-worn by 
the Apollo astronauts is now ready- 
to-wear here on earth. 
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Manufactured by B. Welson & 
Co., the Cool Suit is a light-weight 
vest that is comfortably worn un- 
der regular clothing and is very 
easy to work in. It will be especial- 
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ly useful to workers in foundries, 
heat treating rooms, specialized 
laboratories and other facilities 
where the temperatures are high 
and air-conditioning isn’t feasible. 
The garment, however, isn’t quite 
mobile enough yet to wear to work 
on a sweltering summer day. 

In order for the liquid-cooling 
system to work, a controllable, 
steady flow of water is needed to 
circulate water through the suit. 
The water flows through closely 
spaced network of miniature flexi- 
ble tubing woven into the elastic 
fabric. Any handy cold water pipe 
can be tapped as a source. 

Heat generated from the body 


and heat from the environment is 
conducted to the lower temperature 
water circulating in the tubing 
which is in contact with the skin. 
After flowing through 150 feet of 
tubing, the water is expelled 
through a hose into a drain. 

The suit has withstood contin- 
uous exposure to 125° temperatures 
in an instrument lab, while race car 
drivers and test pilots wearing the 
Cool Suit have comfortably endured 
grueling 140° temperatures. 

The vest is well suited to com- 
mercial, laboratory and industrial 
uses where there is a convenient 
water supply and drainage facilities 
are accessible. 


Collapsible window 


Back window of this 
convertible is ac- 
tually constructed of 
collapsible glass in- 
stead of not-very- 
durable plastic cus- 
tomarily used in this 
kind of car. It’s 
hinged to fold with 
car roof and won't 
discolor or scratch. 


A collapsible window made of 
glass instead of semi-opaque plastic 
is now being used as the backlight 
of a convertible. 

Developed by Corning Glass 
Works, the window is chemically 
strengthened and only 0.085-inch 
thick, one third thinner, but five 
times stronger than regulation auto 
annealed glass. 

The tempered glass has been used 
in convertible backlights before_(in 
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1964 Ford Galaxies and Mercuries) 
but this version of the back window 
is hinged, the two halves fused by 
a silicon-rubber strip to permit the 
piece to fit the window outline 
snugly as the top folds. 

Should the glass break from 
heavy impact, it dices into small, 
harmless shards. 

Fourteen inches high and 42 
inches wide, the window is optional 
on 1967 Mustang convertibles. 
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Artist’s rendering of baghouse pollution control system shows by numbers the exact 
layout of the smoke mop-up procedures. List at right of picture describes each part. 


Air vacuum cleaner 


A baghouse pollution control sys- 
tem that sucks dirt from the air 
much the same way a vacuum 
cleaner makes a clean sweep of the 
floor has proved nearly 100 percent 
effective in scouring emissions that 
come from steelmaking procedures. 

The new $2 million system in- 
stalled at the Bethlehem Steel Corp. 
plant in Los Angeles was designed 
specifically with hot metal indus- 
tries in mind. The baghouse now 
ventilates their three million-cubic- 
foot electric furnace building on a 
full time basis and collects more 
than 125 tons of particles a week 
from the smoke generated in vari- 
ous processes. 

Smoke is released at different 
times: at loading time; during melt- 
ing operations in three electric arc 
furnaces; while tapping molten 
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steel into huge ladles to be poured 
into ingot molds. As the smoke is 
discharged, it’s captured in one of 
the baghouse hoods towering above 
each furnace. The building roof is 
a catchall for smoke escaping the 
hoods, which have bypass slots to 
recapture the excess smoke. Remote 
control dampers shift the exhaust 
according to the amount of smoke 
generated at any given time. 

Two exhaust fans draw the 
smoke through 14-foot diameter 
ducts and discharge the smoke into 
a distribution manifold, where it is 
diverted into 27 individual sec- 
tions of the baghouse. Each sec- 
tion is composed of 120 silicone- 
treated glass fiber bags that can 
withstand temperatures as high as 
500° F. 

To clean the bags, a reverse flow 
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of air collapses them, spewing the 
particles of dirt (some are sub- 
microscopic) into hoppers lodged 
at the bottom of the dust collector. 

Smoke collecting equipment for- 
merly used to control emissions and 
building ventilation monitors have 
been incorporated into the baghouse 
system. 


25c holograms 


Though the baby science of holog- 
raphy has not quite reached the 
stage of homemade holograms, it is 
now possible to produce a master 
hologram that can be copied a thou- 
sand times at 25 cents each and can 
be reconstructed with ordinary 
white light—a candle or even moon- 
light. 

Holography is the science of us- 
ing a laser beam to record full three 
dimensional images on photographic 
film or plates. The exact images are 
reconstructed by shining a light 
through the film. (See Science Di- 
gest, Sept. 766). 

Developed by Bausch & Lomb, 
the holograms are made by a split 
beam of coherent light from a sim- 
ple gas laser. Both halves of the 
beam go through a_ photographic 
film and are reflected to the film 
from both a mirror and the image 
subject. Interference of the two re- 
flected beams in the film emulsion 
creates the holographic image. The 
company markets the whole produc- 
tion kit for educational use at $750, 
which includes an instruction course. 

A filter, preferably the narrow 
band pass variety but dyed acetate 
will do, placed between the light 
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source and the hologram increases 
the sharpness. 

Diazo materials, which are low 
in cost and high in resolution (400 
lines per millimeter), are the reason 
that a hologram can be copied 
cheaply and easily. Because the 
diazo materials are sensitive only to 
ultra violet light, they provide the 
greater resolution of the shorter 
wavelengths, which is suitable for 
reproducing copies. Copies of the 
master can be made through the 
fourth generation without apparent 
loss of detail. 

These 3-D images can be used for 
exhibits, advertising displays and 
school laboratory demonstrations. 


Chewable “toothbrush” 


A device that looks like a foam- 
rubber pacifier is really a simple 
but effective “toothbrush.” 

Devised by Dr. Myron F. Leven- 
son, clinical pedondontist at Babies 
and Childrens Hospital of Univer- 
sity Medical Center in Cleveland, 
the foam rubber chew stick is 
mounted on a curved frame that 
conforms to the structure of the 
mouth. Toothpaste is squeezed into 
the hollow of the stick, and as the 
teeth sink into and chew the rub- 
ber, the stick moves up and down, 
scrubbing the teeth and gums. 

Inspired by similar sticks used 
in the dental hygiene of more prim- 
itive societies, the chew stick is de- 
signed especially to help handi- 
capped children who do not have 
the manual dexterity to manipulate 
a toothbrush. 
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A SCIENCE MYSTERY 


Puzzle of Antarctica’s 
desert valleys 





Bleak, desolate, frigid, cluttered with 1,000-year-old seal 
mummies and eerie, wind-sculptured rock, they fringe Mc- 
Murdo’s shore, defying explanation 


by William J. Perkinson 


M“*:; efforts to explore the 
moon and other planets to- 


gether with what seems to be a 
world-wide fluctuation in climate 
have stirred new interest in one of 
the stranger areas of Antarctica, the 
ice-covered continent that surrounds 
the South Pole. 

The area is called the McMurdo 
Oasis. It consists of several thou- 
sand square miles of dry valleys, so 
called because they are made of 
bare rocks that remain free of snow 
during both the summer and winter. 

Still more curious, many of the 
isolated valleys contain lakes that 
are covered with 6-to-12 feet of ice 
during all but the summer months. 

Yet scientists who have measured 
the temperatures of the water at 
the bottom of some of those 100-to- 
200-foot-deep-lakes say the bottom 
water is as warm as 72° F. 

Those measurements mean that 
in the austral, or Southern, Hemi- 
sphere summer, when the ice atop 





Reprinted with permission from The Eve- 
ning Sun, Baltimore, Md. © 1966 The A.S. 
A Bell Co. Publisher. 


32 


Over a period of thousands of years, these 
eerily beautiful sculptures have been 
carved by wind-blown sand and ice crystals 
out of naked rocks scattered about the 
Antarctic dry valleys. Snow almost never 
reaches the ground there because hot air 
rising from the exposed surface evaporates 
it before it can ever touch the earth. 





































some of the glacier-fed lakes melts 
completely, the difference between 
the temperature of the air above 
the lakes and the temperature of 
the water at the bottom may be as 
much as 80 to 100 degrees. 

In winter, when temperatures in 
the dry valleys are estimated to 
drop well below minus 70 degrees, 
the difference in temperature be- 
tween the air above the ice-covered 
lakes and the bottom waters is esti- 
mated to be as much as 150 to 200 
degrees. 

Just why these “oases” of dry- 
bare rock exist within the desert of 
snow and ice that covers almost all 
of Antarctica is still a mystery. 


Glaciologists, seismologists, geol- 
ogists and meteorologists all have 
their own preferred versions or com- 
binations of explanations as to how 
the dry valleys came to be and why 
they remain dry and snow-free to 
this day. 

Those valleys will be more and 
more in the news because: 

1.—The National Aeronautics 
And Space Administration hopes to 
establish bases in either the Taylor 
or Wright dry valleys for: (a) test- 
ing equipment that could be used 
to detect any form of biological life 
on the moon and Mars, and (b) 
bases that could be used to test, un- 
der actual conditions of cold and 







Limnologist above makes radio contact with the McMurdo Station, main U.S. Gucbost 
in Antarctica, a move vital to every field scientist. Glaciers (below) on valley slope 
maintain a constant position because they ablate at the same rate that they are fed. 
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darkness, moon drills—like those 
developed by the Martin Company 
and Westinghouse plants in Mary- 
land. Those drills would enable ge- 
ologists to take samples of the ma- 
terial inside the moon. 

2.—The growing belief of a num- 
ber of Antarctic experts that the 
United States will soon need anoth- 
er “main” supply depot in Antarcti- 
ca either to replace or supplement 
the main U. S. Navy. base now lo- 
cated at McMurdo Station on the 
southernmost tip of Ross Island. 

One proposed site for such a base 
is at Marble Point, a snow-free, 
bare rock area within a few miles of 
both the Taylor and Wright dry 
valleys. The valleys are some 60 to 
70 miles from McMurdo Station. 

The Taylor Glacier which hangs, 
or flows, above the Taylor dry val- 
ley is at least 35 miles long and 
from 2 to 10 miles wide, according 
to experts at the United States Geo- 
logical Survey. (U.S.G.S.). 

It flows from the 8,000 foot high 
plateau of Victoria Land, in what is 
called New Zealand’s Ross Sea De- 
pendency, down to within 20 miles 
of the Ross Sea Ice Shelf. 

There the glacier suddenly and 
abruptly ends. The dry valley con- 
taining the mysterious lakes with 
warm, bottom water continues be- 
low the glacier, gradually widening 
until its snow-free rocks meet ‘the 
Ross Sea Ice Shelf. 

The mountains to one side of the 
glacier and its dry valley are 
marked by peaks some 3,000 to 
6,000 feet high. These mountains are 
called the Kukri Hills, because ear- 
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Scientist, above, examines a recently dis- 


covered seal corpse. Below, 1,000-year- 
old skeleton of seal that also erred in 
wandering from sea to frozen bed of valley. 





ly British explorers thought the 
shape of the hills resembled the 
Kukri, or a Gurka sword. 

The hills to the south of the Tay- 
lor Glacier and its dry valleys are 
the northern foothills of what is 
called the Asgard Range which has 
peaks up to 6,500 and 7,500 feet. 

There are two curious things 
about the Wright dry valley: 

1—The valley, about 30 miles 
long and up to 10 miles in width, 
lies between two glaciers, the upper 
Wright Glacier and the lower 
Wright Glacier. The lower Wright 
Glacier extends from about 12 miles 
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from the western end of the dry val- 
ley until it merges into another 
larger glacier that flows into the 
Ross Ice Shelf. 

2—The Wright Dry Valley con- 
tains what is thought to be one of 
the few rivers, if not the only riv- 
er, known in Antarctica. 

It is called the Onyx River, be- 
cause of its color. In summer melt 
water from the upper Wright Gla- 
cier flows freely—if briefly— 
through the riverbed, New Zealand 
experts say. 

Volcanic activity of the past and 
present may have had something to 
do with the creation of the dry val- 
leys of the McMurdo Oasis, accord- 
ing to two groups of scientists. 

Glaciologists say that sometime— 
about 150 million to 200 million 
years ago—beds of unusually strong 
and hard rock were uplifted or laid 
down at what is considered the 
heads of the dry valleys. 

Then, for some still unknown 
reason, when Antarctica became 
covered with ice, that hard rock 
formed dams which prevented the 
glaciers from flowing freely down 
the valleys. 

The part of the glacier that did 
flow over the hard rock was thus 
much thinner than the part of the 
glacier dammed up behind the rock. 

In time the thinner glacier was 
“starved” of its parent ice and 
gradually evaporated due to the ka- 
tabatic, or down slope winds, that 
roar through the valleys of Antarc- 
tica at speeds over 100 mph. 

Once the glacier evaporated, the 
bare rocks became so warm in sum- 
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mer that it was impossible for snow 
to accumulate in quantity. Similiar- 
ly, the theory goes, strong winter 
winds sweep the areas free of snow 
during the Antarctic night. 

That is the outline of the conven- 
tional—if unsatisfactory—explana- 
tion of the dry valleys. 

Seismologists, particularly those 
of New Zealand, are not too sure the 
glaciologists’ answer is the complete 
or even the right one. 

The seismologists note that the 
McMurdo Oasis contains 13,000- 
foot-high Mount Erebus, Antarc- 
tica’s famous active volcano. A new 
one, Mt. Melbourne, has just been 
found. 

They also say that studies by 
scientists of several nations—includ- 
ing Russia, New Zealand and the 
United States—have indicated that 
the earth around Scott Base, at Pram 
Point on Ross Island, has the highest 
heat flux of any other spot that has 
been measured in the world. 

That means, the New Zealanders 
explain, that the temperature of the 
earth under the base increases more 
greatly with depth. 

Some scientists suspect that a 
high-heat flux beneath the dry val- 
leys may be the reason why the 
glaciers suddenly end and the dry 
valleys begin. Seismologists are also 
not quite willing to accept the ex- 
planation geochemists offer: That 
the warmth of the water is due to 
the heavy salt content of the bottom 
water and to the fact that there is 
very little, if any, mixing of the 
lake water by vertical convection or 
by circulating currents. 
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AEROSPACE 


Sewage treatment in space 


“WW HERE man goes, there go 
his sewage problems.” The 


man who made that statement 
knows what he is talking about. He 
is Lt. Michael J. Ryan, a sanitary 
engineer, one of the task scientists 
working on an experimental model 
of a closed ecological environmental 
system for space. 

“As missions become months and 
years rather than days and weeks,” 
continues Lt. Ryan, the demand on 
life support systems becomes more 
acute. The complexity, size and 
weight of these systems could over- 
shadow and possibly limit man’s ex- 
ploration of new frontiers in space.” 

On earth, man and other animals 
are in an ecological balance with 
plants and various microorganisms. 
This means that the waste products 
of one group serve as an energy or 


food source for the other group and 
vice versa. 

It is the job of Lt. Ryan and his 
associates to try to duplicate such 
an ecological balance in the cramped 
quarters of a spacecraft. So far 
they have built two separate sys- 
tems at Brooks AFB, Tex. One is 
the world’s smallest operational sew- 
age treatment plant—comprised of 
two units about the size of two 
orange crates. The second system is 
a special facility for growing algae. 
Algae use the human waste gas of 
carbon dioxide and men use the al- 
gae waste of oxygen. In addition to 
waste treatment, this small version 
of the natural cycle would provide 
food for spacecraft occupants. Sci- 
entists estimate that it will be about 
a year and a half before systems are 
joined and operating with men. 


Tiny operational sewage treatment plant at USAF School of Aerospace Medicine will 
eventually be combined with ecological unit to be used in long-term space project. 














FTER a year and a half of dip- 
lomatic negotiating with the 
Australian government, The Aquar- 
ium of Niagara Falls has finally ac- 
quired one of the most interesting 
and one of the rarest fish in all the 
world—the Australian Lungfish 
(Neoceratodus forsteri, above). 

This “living fossil” is the most 
primitive of all lungfishes and is 
only fish representative of its type 
in existence. It is a unique exam- 
ple of evolution because its relatives, 
which are now extinct, look very 
much like those creatures which 
evolved into the first land verte- 
brates. 

The Australian lungfish is char- 
acterized by a plump body, pad- 
dle-shaped tail, paired fins, small 
eyes, and teeth that resemble crush- 
ing plates. Some individuals grow 
to a length of over five feet. The 
large thick scales afford the fish 
almost complete protection from its 
enemies in nature, but they are lit- 
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tle help in protecting it from man. 
Early Australian settlers found the 
fish not only edible but delicious 
despite its unappetizing appearance. 
Settlers caught them in such abun- 
dance today they are nearly extinct. 

Because the Australian lungfish 
lived in the Dawson River which is 
prone to dry up during the dry sea- 
son, it has developed an unusual set 
of “lung sacs” which enable it to 
survive in the small, sluggish, stag- 
nant oxygen-deprived pools of this 
river bed. The creature’s “lungs” 
are filled with air every 30 to 60 
minutes during the dry season, en- 
abling it to adapt to its habitat and 
survive on atmospheric air alone. 

The “lung” in a lungfish is in 
reality a modified air bladder, which 
supplements the gills as an organ 
of respiration. 

Two other closely related fishes 
have similar structures; they are the 
South American and African lung- 
fishes. While the habits of the Aus- 
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tralian lungfish are virtually un- 
known, the more common African 
variety has been very throughly 
studied. It lives in swamps and 
marshes, and occasionally comes to 
the surface for air just as the Aus- 
tralian lungfish does. But when the 
weather gets really hot and the 
swamps dry out completely, the fish 
employs a really remarkable sur- 
vival technique. It burrows into the 
mud and curls up with its nose to- 
ward the air. There it lies, dormant, 
breathing through a small hole in 
the caked mud and subsisting on ac- 
cumulated fat, until there is enough 
water in the swamp again to soften 
the mud and release the fish. 

This adaptation has made the 
African lungfish very easy to ship 
to distant places. The fish, encased 
in brick-hard mud, can just be sent 
dry without injury. The mud only 
need be watered to revive it. 

Both African and South American 
lungfishes resemble the Australian, 
except that their scales are smaller 
and the fins are narrower. 

But of the three it is the rare 
Australian lungfish that is by far 
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the most interesting from a biologi- 
cal point of view. It closely resem- 
bles other members of its family 
which lived in the Triassic and 
Jurassic periods, more than 125 mil- 
lion years ago. The two other lung- 
fishes are only remotely related to 
those that existed in the distant 
past. 


Slaughtered by man 


The Australian lungfish was com- 
pletely unknown until 1871, and 
then, after surviving for so many 
millions of years, it barely survived 
its first brief but violent encounter 
with man. 

The lungfishes are not considered 
direct ancestors of the amphibians, 
the next step in the evolutionary 
ladder, although, like the amphibi- 
ans, they pass through a larval “‘tad- 
pole” stage where they breathe ex- 
clusively through external gills. 
Rather lung-fish and amphibians are 
considered parallel forms, but the 
parallelism gives scientists further 
insight into the development of the 
first land animals. 
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U.P.I. 
Strapped into a jet pow- 
ered sled, subject tests the 
ability of body to withstand 
almost instant deceleration. 








SCIENCE DIGEST SPECIAL 


How much 
can your body take? | 
Endurance limits in space 


by William and Ellen Hartley 


ROM the instant of lift-off, with its booster engines producing 

7,500,000 pounds of punishing thrust in a maelstrom of ear- 

splitting noise, to the brutal slam of re-entry, Apollo 5 will 

subject three tough men to the outer limits of physical tolerance. 

At peak acceleration, each man will weigh about one ton, or 

10-12 times his weight on the earth’s surface. Organ-displacing 

vibration will try to shake their innards apart. Once in the realm 

of silent space, their bodies will be subjected to the intense stress- 

es of long-term weightlessness; pitching and tumbling will wrack 

their bodies; toxic gases in their sealed environment will take 

debilitating toll; silence and isolation will wreak its own curious 

havoc. Finally, the 5,000° heat of re-entry will radiate inside 

| the capsule the maximum that a human body can stand and still 
survive—timed to the critical limit. 

How much can a healthy human body take? Until lengthy 
space flights like Apollo have been successfully completed, no 
one knows the ultimate answers. But at aerospace medical cen- 
ters throughout the country a clutter of weird devices, designed 
to impose on astronauts all of the stresses they will encounter, 
already have provided aerospace medical men with a sound back- 
ground in the outside maximums to which they can subject their 
own charges. Now they are providing the medical profession at 
large with a far more accurate picture of the capabilities of the 
human machine. And despite all our shortcomings, we are tough- 
er than we think. 

What have the stress machines found out about your body? 

Some years ago, in a dangerous experiment, an Air Force. 
major named Eli Beeding rode a deceleration sled down a track i 
at Holloman Air Force Base, N.M. When the sled slammed to 
a stop, Beeding experienced for a fraction of a second the in- { 





Science Digest—April, 1967 41 




















Se 


credible force of 83.5 times earth 
gravity. Although unable to walk 
away from the sled, the major re- 
covered within a week. 

Col. Paul Stapp, an Air Force 
physician, has provided evidence 
that man can survive a sudden stop 
from a speed of about 100 mph 
provided he is facing backward in 
the “eyeballs in” position, is semi- 
supine and properly secured, and is 
in a capsule that does not collapse 
on impact. (Predictably, he’ll be 
badly hurt.) 

At Brooks Air Force Base in San 
Antonio, Texas, home of the Aero- 
space Medical Division, there is a 
large tank in which men are placed 
to simulate some conditions of 
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weightlessness. (A weightless condi- 
tion cannot be truly simulated for an 
appreciable length of time on earth; 
some physiological aspects, how- 
ever, may be approximated.) 

After a period of immersion suf- 
ficient to decondition the subject to 
earth gravity—roughly, the situa- 
tion encountered by astronauts in 
space—the man is checked out on 
a tilt table and then placed in a 
centrifuge capsule. Here he is spun 
on a hellish ride to induce prolonged 
and high G forces. 

Studies of this sort have proven 
that during acceleration or decelera- 
tion, healthy males in properly po- 
sitioned contour couches could tol- 
erate G loads up to 10 or 12 times 
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Pictorial Parade 
Prolonged rotation and its effects upon 
man are studied in this giant merry-go- 
round (above) at North American Aviation’s 
Space & Information Systems Division. 
Volunteers have spent 30 days inside. 


Pictorial Parade 


Balance tests are conducted with this odd- 
looking device (right). Test subject is so 
delicately balanced that even the improper 
movement of one of his fingers can send 
him into wild sweeping gyrations. 


UPI 
Vibration is one of the most fearsome fac- 
tors man in space faces. To find out how 
much can be tolerated scientists devised 
this giant rotating chair device (left). 


earth gravity for two to three min- 
ute periods without grave discom- 
fort. And with proper mechanical 
aids, even greater punishment can 
be survived. In June, 1966, Air 
Force pilot Al White was ejected 
from an XB-70 research plane that 
had been rammed in flight. White 
in his capsule hit the ground at an 
impact so great that his body 
weight, upon landing, was estimated 
at the equivalent of 5,700 pounds. 
Although gravely injured, he sur- 
vived because his capsule survived 
—despite failure of the shock cush- 
ion to inflate. 

Although the space program’s hu- 
man stress and tolerance studies 
have been conducted primarily—to 
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get man safely in and out of space, 
the amount of information beneficial 
to average, earth-bound individuals 
has reached astonishing proportions. 
Some authorities note wryly that 
the loudest opponents of the space 
program have benefited, or will 
benefit in the future, from. the very 
program they protest so strongly. 
Acceleration and deceleration 
studies have hundreds of applica- 
tions to ordinary people. Safer auto- 
mobiles and planes already are on 
the way, based on these findings. 
The space vehicle itself, with its 
ablative shield, and a host of so- 
phisticated materials and devices 
calculated to protect and sustain 
life, is already a treasure-house of 
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structural and materials informa- 
tion for industry. 

The space suit, now so familiar 
to the public that it attracts little 
comment, is finding use in the treat- 
ment of vascular diseases. Sensor 
systems, devised to check on the 
physical condition of astronauts, 
are being used to monitor hospital 
patients. High speed dental drills, 
miniature microphones that may be 
swallowed or inserted in the body— 
these and countless other miniaturi- 
zations have emerged from the 
space program. One strange but 
typical spin-off: a smart nun at an 
Irish school for deaf children 
wanted some information on the 
perceptions of sound vibrations in 
the body. When her request reached 
the Manned Spacecraft Center in 
Houston, Texas, a computer sorted 
more than 100,000 studies and pro- 
duced 16 that related to the par- 
ticular problem. 


Combinations of stress 


We have barely stepped across the 
threshold of studies on how much 
the human body can endure. (Mer- 
cury and Gemini capsules went only 
about 30 miles higher than the 
publicly disregarded X-15 rocket 
plane). But space has already pro- 
vided an almost perfect laboratory 
for studying normal, healthy indi- 
viduals under stress and, more sig- 
nificantly, under combinations of 
stress and their interrelationships. 
It is a melting pot of psychological 
stress, heat, noise, lack of noise, 
isolation, etc., all stewed together. 
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Acceleration and deceleration. 
This was the first great manned ve- 
hicle problem, the initial double 
whammy. Until the space program 
got underway, an acceleration of 
from 3.5 to 5 G was considered the 


upper limit for humans. At this 
stress the heart can’t pump blood to 
the head any longer. Result: no 
blood to the retina, followed by a 
phenomenon familiarly known as 
“blackout.” But centrifuge studies 
soon indicated that forces of 12-15 
G could be sustained briefly without 
injury. And man can tolerate ac- 
celerative overloads up to 80 G for 
brief instants under special condi- 
tions. Today we know that an as- 
tronaut can even control his craft 
under 8 G acceleration if he is prop- 
erly positioned and the controls are 
close to his hand. Naturally, ex- 
treme G forces may not be tolerated 
for more than split-second periods, 
depending on the individual and his 
protection, but only suicidal studies 
could determine the exact limits. 
They would not mean much, either; 
a maze of other factors would dis- 
tort any final figure. In summary, 
however, acceleration and decelera- 
tion tolerances are much _ higher 
than pre-space studies suggested. 
Vibration. No natural phenome- 
non on earth produces this fear- 
some factor which is built into the 
shuddering performance of a big 
rocket enroute to the sound barrier. 
Worse is the high speed whirling 
and tumbling on re-entry. The gy- 
rations create strains that can shift 
the position of a man’s liver a full 
six inches. To determine how much 
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vibration a man can stand, volun- 
teers have been tested on rotating 
chair devices reminiscent of giant 
kitchen blenders, flipped on tilt ta- 
bles, whirled in a _ disorientation 
drum revolving on multiple axes at 
60 mph. 

At 3 G’s a man is shaken so vio- 
lently that every organ in his body 
wobbles wildly to all points of the 
compass under unbelievable stresses. 
It is unlikely that the average man 
will ever experience comparable vi- 
bration; but the information spin- 
off here relates to almost every as- 
pect of internal medicine. 

Weightlessness or zero-G. This 
has been the bugaboo of space effect 
questions. The length of time during 
which a man is weightless is the 
vital factor. Interrelated stresses 
tend to build each other over long 
periods, more or less as one drug 
increases the effect of another. 

But the experience of the Gemini 
program, particularly the 14-day 
Gemini-7 flight (Borman/Lovell), 
has allayed many fears. Dr. Charles 
A. Berry, chief of Medical Pro- 
grams at NASA’s Manned Space- 
craft Center, and authorities at the 
Aerospace Medical Division, now 
believe that weightless flights of 30 
days may be sustained without 
damage. 

In zero-G environment, grim 
things happen to people. The heart, 
not having to work so hard, relaxes. 
Blood pools, vein walls soften. 
Bones release calcium to the blood. 
There are serious shifts in body fluid 
level, muscular weakening, and such 
after-effects on re-entry as faintness 
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U.P.I. 
Disorientation tests are conducted by G.E. 
to see how man reacts in a space environ- 
ment where there is no real up and down. 


and dizziness. A flabby heart can 
collapse on return to earth’s gravity. 
Dehydration and weight loss were 
among the other considerations. 

Early in the space program, there 
was some evidence that ‘“decondi- 
tioning’—a general weakening on 
long weightless flights—might have 
harmful effects, particularly during 
reentry. 

But Borman and Lovell, who 
might have been expected to en- 
counter greater troubles during their 
14-day mission, actually emerged 
in better condition than most of 
their predecessors. This was due to 
exercise that tended to prevent de- 
calcification and cardiovascular 
weakening, diet and water intake 
that reduced dehydration and 
weight loss, temporary freedom 
from space suits that permitted 
more rest and a lower perspiration 
output, and better sleep periods 
timed to familiar earth habits. 

Vision and hearing problems, mo- 
tion sickness and dizziness have 
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been far less significant than early 
predictions suggested. 

EVA—extra vehicular activity— 
has created some concern. Cernan 
(Gemini 9) experienced fatigue out- 
side the spacecraft, hyperventila- 
tion (abnormally deep breathing), 
and a heart rate that peaked at 180 
beats/min. Earlier, White (Gemini 
4) had caused some alarm when he 
peaked at 178. Collins (Gemini 10) 
came off somewhat better, peaking 
at 160 and experiencing little fa- 
tigue. But EVA provides all-impor- 
tant exercise. Currently it is being 
simplified through maneuvering de- 
vices that will cut down on energy 
output while permitting work to be 
accomplished. In early experiments 
a man with a power drill in zero G 
tended to spin in the direction 
opposite bit rotation—funny but 
frustrating. Today, he’s being held 
in place by magnets or Velcro— 
a fabric with burr-like surfaces. 


Solutions for calcium loss 


What does all this mean to the 
layman? Essentially, the ground 
studies and weightless-sustained 
flights have given us new insights 
regarding decalcification, a prob- 
lem that affects hospital patients 
during long periods of bed rest. 
Bones release calcium when stress 
on -the body is reduced. This is 
eliminated as waste. But osteoporo- 
sis may be the ultimate result. Now 
doctors know that exercise has been 
demonstrated as a means of pre- 
venting the lazy, weakened heart. 

Radiation. Largely because we 
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have not yet encountered large 
amounts of radiation in space, we 
do not know exactly what the haz- 


ards will be. Missions so far have 
been below the Van Allen Belts. 

Current thinking is that astro- 
nauts can whisk through this radi- 
ation barrier without serious dan- 
ger, survive cosmic radiation, and 
even stand solar-flare bombardment. 
(They may have to; a solar-flare 
peak is due around 1970.) 

These views are not guesswork, 
of course; satellites have produced 
information that tends to minimize 
the dangers of radiation in space. 
But it exists. As one answer to this 
problem, scientists are now contem- 
plating drugs and ointments that 
may make the human body resist- 
ant to radiation. For obvious rea- 
sons, the Atomic Energy Commis- 
sion has long been actively engaged 
in this branch of research. Informa- 
tion spin-off will doubtless have ap- 
plication in dermatology and cancer 
research. 

Heat and cold. At Wright-Pat- 
terson and elsewhere, experiments 
have been conducted to determine 
the amount of heat and cold that 
the human body can endure. Re- 
entry at 25,000 mph, moving from 
—450° F into dense atmosphere in 
a few minutes, runs the skin tem- 
perature of a capsule to 6000° F! 
To test people under such condi- 
tions, there is a heat-pulse oven in 
which the temperature can be raised 
to approximately 200° F. Subjects 
can stand extreme heat for brief 
periods when it has been built 
up quickly. Actually, a naked man 
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Eskimos can take low temperatures that would knock out 
other men; mountain people can work with little oxygen. 


can take 500° for a few seconds. 
Tolerance limits of heat cannot be 
established exactly, however, be- 
cause of the suicidal aspect of ex- 
treme experiments. Essentially, this 
is also true of cold. 

The heat and cold problem, how- 
ever,, has produced some curious 
speculations. One is that man may 
be changed into a kind of Super- 
man (the preferred expression is 
Optiman) who can adjust to ex- 
tremes of cold and heat. This is 
not as strange as it sounds; we 
know that Eskimos are conditioned 
to low temperatures that would pro- 
duce cold narcosis in individuals not 
adapted to sub-zero extremes. We 
also know that this is a matter of 
conditioning rather than race. 
Mountain men of every description 
are able to endure low temperatures 
as well as oxygen deficits. 

The basic idea behind this radical 
speculation is to change man to 
meet space requirements. 

Noise. Noise or the absence of it 
have been studied at Wright-Patter- 
son and elsewhere. It appears that 
noise above 150 decibels (standing 
beside a jet engine will give you 110 
decibels) blurs vision and has other 
deleterious but temporary effects on 
a subject whose ears are protected. 
A man exposed to 140 decibels for 
two minutes has suffered hearing 
loss for two hours. Pain is experi- 
enced at 120 decibels. Just to give a 
rough idea of sound effects, a riveter 
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produces 105 decibels of clatter. 

And yet the Apollo booster puts 
out 220 decibels at full thrust. In 
their module, the astronauts will be 
harassed with noise—190 decibels 
of sound—for a brief period. It will 
blur vision and heat the skin but the 
effects will be temporary. 

Isolation. Some authorities think 
“cabin fever” may develop among 
astronauts during prolonged space 
flights. This is the isolation irrita- 
tion and withdrawal that additional- 
ly affected some prospectors and ex- 
plorers. An amusing story, related 
some years ago to the authors, in- 
volved two trappers in Alaska who 
fell out because they could not agree 
on the spelling of “ptarmigan.” 

In a recently reported experiment 
at the Naval Medical Research In- 
stitute at Bethesda, Md., nine pairs 
of men were isolated in small rooms 
for ten days. Two pairs could not 
finish the experimental period. An- 
other pair were at the threshold 
of violence when experimenters 
stopped their outburst. There was 
a tendency in the isolated pairs to 
engage in lone activities and to 
establish territorial rights by the ex- 
clusive use of chairs and separate 
sides of the room. 

But a great deal more must be 
learned about interpersonal stresses 
in isolation. So far, it has been dif- 
ficult to define human tolerances ac- 
curately for mental and psychologi- 
cal stress. 
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PHYSIOLOGY 





A diver forays against oxygen convulsions, cold, disorientation and other dangers 
of the deep, trailing a “hookah” hose linking his lungs to a diving chamber, right. 





How much can your body take? 


Endurance limits underwater 


by Bruce Frisch 


HERE will always be volunteers 

to dive deeper, says Jacques 
Cousteau, leader of the Conshelf ex- 
periments in underwater living; 
man is adventurous. He is also phys- 
ically and mentally tough. How else 
could he have already survived a 
pressure of 470 pounds per square 
inch under 1,000 feet of black, cold, 
airless water? . 

As a species we can be proud of 
the physical part, but we can’t take 
much credit for it. We just plunge 
in and it happens. Like whales, 
seals and ducks we automatically 
conserve oxygen. Our hearts slow. 
(Even our brain waves switch to a 
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lower frequency.) And blood stops 
flowing to the extremities and goes 
only to vital organs like the heart 
and brain. The value of this diving 
reaction to vertebrates was proved 
by Richet, a French scientist, in a 
simple, brutal experiment. He tied 
the neck of a duck. It strangled to 
death in seven minutes. He then 
tied the neck of a second duck and 
held it under water. It lived 23 min- 
utes, because its diving reaction 
made a lung full of air last longer. 

Experienced divers develop other 
special adaptations. A breath-hold- 
ing diver such as an instructor in the 
Navy’s Submarine Escape Training 
Tank enlarges his lung capacity and 
uses a greater percentage of it in 
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breathing. What’s more, he extracts 
a higher percentage of oxygen out 
of every breath. SCUBA (self-con- 
tained underwater breathing appa- 
ratus) and hard-hat divers learn to 
take long, slow breaths with a 
stretched out pause before exhaling. 

It is even possible that some div- 
ers adapt to “squeeze.” Squeeze 
happens when a diver goes down too 
far with tight-fitting goggles. Pres- 
sure throughout the body follows 
the pressure at the depth, but the 
pressure inside the goggles stays the 
14.7 psi trapped inside at the sur- 
face. As a result, blood vessels in 
the eye swell and swell and—pop. 
Some divers may be able to let air 
into the goggles through the duct 
that connects the eye and the nose 
and makes our noses stuffy when we 
cry. 

A mastery of sorts can be attained 
by professionals even over nitrogen 
narcosis. Cousteau named nitrogen 
narcosis “rapture of the deeps.” 
“Nothing could be more true, or 
more French,” says Stanley Miles, 
director of medical research at the 
British Royal Navy Medical School. 
“Unromantic British divers simply 
call it ‘Narks.’”. It is very much 
like being drunk or getting a whiff 
of laughing gas insufficient to knock 
one out. The effects are first felt at 
about 100 feet as the increasing 
pressure forces nitrogen into the 
blood and from there to the nervous 
system. At 200 feet, Miles says, a 
group of novices in a pressure cham- 
ber resembles ‘“‘a happy gathering of 
revellers . . . a few may be inco- 
herent and all are a little hysterical.” 
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The experienced, determined diver, 
on the other hand, keeps his “cool” 
even at 300 feet. He can’t stave off 
his physical deterioration. He is 
clumsy. He takes longer, yet resents 
advice” He has trouble remember- 
ing his job and afterward probably 
won’t remember anything. But he 
keeps going on sheer mental tough- 
ness. He would probably press on 
at 350 feet, says Miles, until he lost 
consciousness. 

At the pressure equivalent of 460 
feet there is no contest. When div- 
ers in a pressure chamber switch 
from special breathing mixtures to 
compressed air, reports Lt. M. W. 
Goodman of the Navy Medical 
Corp, “behavior transforms to the 
bizarre” within 20 to 60 seconds. 

A diver doesn’t have to go very 
deep, however, before the numbers 
of dangers arrayed against him and 
their interaction can turn his saving 
adaptations against him. For sev- 
eral reasons a diver has almost a 
chronic problem in flushing carbon 
dioxide out of his blood. But his 
body adapts, and he does not re- 
spond to the high carbon dioxide 
level by gasping for more air, as 
we on the surface would. This is 
good. Otherwise he might be in a 
constant state of anxiety. But “the 
central nervous system cannot adapt 
to the depressant effects of carbon 
dioxide,” says Karl Schaefer, from 
the Navy Medical Research Lab- 
oratory in New London, Conn. 
“Achievement of carbon dioxide 
adaptation in diving is therefore 
considered a mixéd blessing.” The 
danger here is that the diver may 
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“In saturation diving, divers are raised from the bottom in a pressurized “taxi’’ chamber 


(interior view, right), then passed to a deck chamber, left, where they decompress 
in comfort or live under pressure until it is time to return below for another shift. 


slip off into unconsciousness from 
too much carbon dioxide without re- 
acting to offset it. 

Failure to react can also lay the 
diver open to the very thing the 
reaction is meant to guard against, 
a shortage of oxygen. Again, he 
could pass out. At the same time, 
his high tolerance to carbon dioxide 
makes the diver more susceptible to 
convulsions caused by too much oxy- 
gen. Clearly, in the tricky under- 
water world toughness has its limits. 
Smartness will have to help, if we’re 
going to go deep. 

As we descend, nitrogen narcosis 
is the first big obstacle. Nitrogen 
also causes the bends, so there is a 
double reason for getting rid of it. 
Bends is like opening a bottle of 
Coke. Under the extra pressure at 
depth nitrogen is forced into the 
blood and carried throughout the 
body. When the pressure is quickly 
released during a fast ascent, the 
tissues fizz. Starting often with a 
pain in the knee, bends can progress 
through paralysis, and if bubbles 
reach the brain, death. A slow as- 
cent allows the nitrogen to pass out 
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through the lungs without forming 
bubbles, but it means that a diver 
can spend most of his working day 
coming up. 

Nothing is more bends-proof than 
oxygen. As fast as bubbles form, the 
tissues burn it up. But even at sea 
level or very shallow pressure depths 
pure oxygen kills in one to two days 
by damaging the lungs so much that 
at autopsy they look like a liver. 
Long before that point the diver 
would have an oxygen convulsion— 
in about 40 minutes at 35 feet with 
moderate exercise. The chief danger 
is its suddeness. 

Diving physiologists have turned, 
instead, to substituting helium for 
nitrogen. Helium is one-eighth as 
narcotic as nitrogen, which means 


you can dive eight times deeper with | 


it. To guard against oxygen convul- 
sions as the depth increases, the per- 
centage of oxygen in the mixture has 
to be reduced so that the oxygen 
pressure is never more than about 
two and a half times what it is at sea 
level. In the 1964 dive to 432 feet of 
Edwin Link’s Man in Sea project the 
divers breathed 3.8 percent oxygen 
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compared to 20 percent at sea level. 
It took almost four days for the 
divers to decompress. 
Decompression times like this are 
why the Navy, Cousteau and Link’s 
Ocean Systems Inc. group are work- 
ing out ways of living at great 
depths. Unless a diver can spend 
days or weeks at high pressure it 
isn’t worth sending him down. In- 
side their underwater dwellings, div- 
ers find that the helium atmosphere 
makes the cavities in their heads 
resonate at higher frequencies, so 
their voices come out sounding like 
Donald Duck. Since helium con- 
ducts heat six times better than air, 
the men feel chilly unless the tem- 
perature is kept around 85° F. 


Harmful effects of cold 


Outside in the wet, cold is a much 
more serious matter. Water con- 
ducts heat 25 times better than air, 
on top of which a pound of water 
absorbs 1,000 times as much heat to 
raise its temperature one degree as 
does an equal weight of air. Unless 
the water is 96° F, almost body 
temperature, the body’s heat will 
drain away. When inner body tem- 
perature drops only 1.8 degrees to 
97° F, physiological malfunctions 
begin. At 94° F amnesia sets in. 
The one-quarter-inch thickness neo- 
prene foam wet suit is designed to 
keep the core body temperature up 
for one hour in 32° F water. It 
won’t keep the skin at 84° F, the 
comfort temperature; it will keep it 
around 58° F. This can be an in- 
sidious in-between. It’s too cool to 
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keep the body warm indefinitely, 
but it’s too warm to let the body 
know it has to defend itself. If the 
body felt cold, it would shut off cir- 
culation to the surface, stemming 
the flow of heat to the surface in the 
blood and converting the outer lay- 
ers to insulation. Instead, body tem- 
perature drops slowly, says Capt. E. 
L. Beckman of the Navy Medical 
Corp. “The individual has no idea 
of how he is doing. Subjects are all 
happy up to the time when they de- 
cide it is time to get out of the wa- 
ter, but then they are aggressive, are 
mentally cloudy and are not reason- 
able.” To extend a diver’s stay out 
in the cold the Navy used an elec- 
trically heated suit during Sealab IT 
and has experimented with an iso- 
tope-fueled suit. For commercial 
work Westinghouse Undersea Divi- 
sion has made a suit through which 
warm water is circulated from a 
heater at the surface. 

Other things are not what they 
seem either. In air we judge the 
direction of a sound by the fraction 
of a second longer it takes to 
reach one ear than the other. In 
water, the speed of sound is four 
times faster, and you can’t tell 
where a sound is coming from. At- 
tempts to regain a sense of direc- 
tion, by effectively widening the 
space between the ears with horn- 
like extensions have failed. 

Floating in his zero-“G” environ- 
ment, continues Miles, the diver de- 
pends on his bubble trail and lighter 
water overhead to tell him which 
way is up. However, under the high 
pressures of deep diving every ex- 
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Jacques Mayol practices holding his breath 
in a Bahaman swimming pool in prepara- 
tion for his record-setting dive to 198 
feet, since surpassed. Pressure collapses 
chests of ordinary men below 85 feet, the 
fate of “thoracic crush.’’ 


halation may waste a gallon (at sea 
level pressure) of costly helium, so 
closed-circuit apparatus that gives 
off no bubbles is more common. 
Then, if deprived of his “sky,” a 
diver may swim in circles, go up or 
down or turn over on his back. Like 
a pilot flying blind, he must swim 
on instruments, a depth gauge and 
compass. 

None of these formidable prob- 
lems is going to limit us in the near 
future. The one that probably will 
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is the basic one of drawing a breath 
of fresh air. At seven atmospheres 
air is seven times denser. Every 
breath must be pulled in, pushed 
out. A big advantage of helium is 
that it is one-seventh as dense as 
the nitrogen it replaces. But a sec- 
ond effect of high pressure is that 
it takes a lot more extra work to 
breathe three or five times as fast 
as normal as it would at the surface. 
Thus, even with helium, very stren- 
uous work is probably impossible 
below about 160 feet (roughly six 
atmospheres). “Breathing appli- 
ances that will actively assist the 
diver’s respiratory efforts obviously 
deserve development and study, but 
there is reason to believe that there 
are definite limits to this approach,” 
says Wood. 

We can lighten the diver’s work 
with propulsion devices and other 
aids. “However, a diver who cannot 
exert himself at least to a moderate 
degree becomes scarcely more use- 
ful than a TV camera with a remote- 
controlled manipulator.” 

Perhaps the diver of the future 
will take his oxygen right out of the 
water through a gill. Inventor 
Waldemar Ayres breathed through 
a gill made of sheets of polystyrene 
plastic for one hour. Using a more 
compact gill made of fine silicone 
rubber tubing, Bruce Bodell of the 
Chicago Wesley Memorial Hospital 
kept a rat alive in an underwater 
flask for 25 hours before stopping 
the experiment. In both cases the 
oxygen passes into the gill from the 
water and carbon dioxide diffuses 
out. 
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But who needs a gill when he has 
a lung, figures Johannes Kylstra, a 
Hollander now at the State U. of 
N. Y. at Buffalo, and a small band 
of other experimenters. They have 
kept alive animals that were breath- 
ing oxygenated water. Water, nat- 
urally, is a lot more dense and a lot 
more work to breathe than high 
pressure gases. Just breathing has 
killed rats by exhaustion. But Kyl- 
stra has kept mice alive as long as 
18 hours. Keeping animals alive 
afterward in spite of lung damage 
is an even tougher problem, yet 
Kylstra has returned to normal lives 
dogs that have breathed water up 
to 52 minutes aided by gravity feed. 

A diver wouldn’t breathe sea wa- 
ter, of course. He would have to 
carry a carefully prepared solution, 
with mechanically assisted circula- 
tion and an oxygen bubbler (unless 
one imagines a second circuit con- 
sisting of a gill replacing the oxy- 
gen supply). The payoff for such 
complication would be in complete- 
ly circumventing bends, since the 
diver would not breathe any inert 
gas. He could be yanked right off 
the bottom to the surface “without 
fear of bubble formation as a result 
of rapid decompression,” Kylstra 
predicts. 

The diver of the future may also 
have the aid of drugs. A drug for 
suppressing psychotic hallucinations 
has proved, in experiments, to help 
fight narcosis. Other drugs have 
had effect against oxygen toxicity 
and the bends. 

One of the most important things 
a diver will ever have going for him 
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is hope. Kind-hearted old Richet 
proved it. He put rats in a tank of 
water and let them swim around 
until they drowned. Then he put in 
a second group of rats, but took 
them out just before they became 
exhausted. The next day these rats 
lasted twice as long—before drown- 
ing. 

With science behind him finding 
ingenious ways to crash the bar- 
riers to the deep, why shouldn’t a 
diver have hope? Just last year 
Cousteau revealed to a Washington 
symposium a new way to prevent 
inflammation and soreness of the 
ears caused by long submergence: 
“Don’t wash them for two weeks 
before diving.” 























I’m giving him nose drops. Why 
do you ask? 
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In order to help men survive at 
the very limits of human endurance, 
aerospace scientists developed an ar- 
senal of highly sophisticated bio- 
medical equipment. Obviously the 


Technician (above) checks equipment for 
testing action of inner ear as reflected in 
eye movement and visual orientation. Spray- 
on electrodes (below) stick to patient even 
during exercise tests. Switch in glasses 


a 


54 


Spinoffs from space 








results of some of this research are 
applicable to the improvement of 
preventive medicine, diagnosis, 
treatment and patient care on earth. 
Some examples are pictured below. 


abi 


(above) actuated by eye movements allows | 


paralyzed patient to signal needs. Respi- 
rometer helmet, similar to space helmet 
(below) allows doctors to make a detailed 
analysis of patient’s breathing. 
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NEWS IN BRIEF 
Tips and Trends 


Longer shelf life for 13 fruits and vegetables is 
easily achieved by giving them a quick dip in hot 
water. The in-and-out treatment kills decay org- 
anisms without harming the fruit. Good results 

have been obtained by the U.S. Department of Ag- | 
riculture with apples, blueberries, cantaloupes, 
citrus fruit, peppers, sweetpotatoes and mangos. 


Irradication of Rh factor in disease, the con- 

quest of hemophelia and use of steroid hormones 

to control glaucoma may be expected in the near 
future, say specialists in Medical World News. 


Goodbye, alligator. Crass status-seekers, greedy 
for alligator shoes, bags and belts, may silence 
the mighty bellow that once roared from the mists 
of southern marshes. Poach- 
ers, hunting from aircraft, 
air boats and glade buggies, 
reap $1,000,000 a year from 
sale of illegal ‘gator hides. 
Real estate operators are cia ee 
destroying the habitate by draining oe filling 
the swamps. 





Watch for new plant growth inhibitors that will do 
your pruning. It's a chemical that stops growth 


of terminal buds, but permits branching, on 
chrysanthemums, forsythia and junipers. It makes 
bushier, more compact plants if properly applied. 


Weather forecasting by computer is here. The el- 
ectronic brains are fed climate data from 143 


cities in the U.S.A. and Canada. After analy- 
zing and sorting the data, the computers print 
12-60-hour forecasts of maximum and minimum temp- 
eratures for all the cities simultaneously. 





Good Progress is being made against the top 


killer diseases -- heart, cancer and stroke --, 
according to Dr. Sidney Farber, Boston cancer 
specialist. The battle is being waged by a 
medical research team under federal grant. 
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MEDICINE 





Man is not gomg downhill 


by Arthur J. Snider 


eS: those prophets of doom who 
see mankind losing its stamina 
and becoming less hardy and effi- 
cient, a noted biologist counters 
with, “Who needs it?” 

Indeed it is possible we could be 
less efficient than our paleolithic 
ancestors in their particular environ- 
ments, but he points out: 

“Is this a terrible loss? Except 
for roughing it during summer vaca- 
tions, most of us in technologically 
advanced countries do not and need 
not face these ancient adverities. 
Nor, barring a breakdown of civili- 
zation, are our descendants likely to 
face them.” 

Dr. Theodosius Dobzhansky of 
Rockefeller University says he dis- 
agrees with “alarmists’” who see a 
downward course of evolution be- 
cause of bad genes. 

It is true, he acknowledges, that 
advances in civilization’s comforts 
and in the protection of the weak 
have caused a relaxation of natural 
selection responsible for man’s hard- 
iness. 

But advances in medicine and 
technology are making it possible to 
supply genetic-based deficiencies of 
hormones, enzymes and proteins. 
Construction of artificial organs and 
breeding of laboratory animals to 
serve as donors of organs or tissues 
that can be transplanted to human 
bodies are in sight. 
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Furthermore, there are prospects 
that certain genes may be repressed 
or stimulated within the cell. De- 
sirable genes could be “switched” 
on or off at will. 

Dobzhansky rejects the proposal 
of some biologists to impose sterili- 
zation on carriers of bad genes. He 
prefers a “tender-minded form of 
negative eugenics” in which the 





carriers of genetic defects are as- 
sured their condition is not their 
fault but at the same time are in- 
formed of the probable conse- 
quences of their begetting children. 
It is likely, he says, prospective 
parents would draw ‘their own con- 
clusions with good judgment. 
Dobzhansky also rejects the idea 
of a “bank” in which to preserve 
sperm of noted men for insemina- 
tion generations or centuries later. 
“Positive eugenics schemes are 
shipwrecked on attempts to decide 
what sort of man is the ideal to be 
striven for,” he stresses. “Does any- 
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one know what will be the best for 


mankind centuries or millennia 
hereafter. 

“We all want men to be intel- 
ligent, compassionate, altruistic. 


But shall we endeavor to breed a 
race of brawny athletes or sensitive 
aesthetes or ‘some combination of 
qualities, or a population containing 
certain proportions of each kind? 
“Tt is easier to reach a consensus 


on which defects man would be bet- 
ter off without than to produce a 
blueprint of the ideal man.” 
Dobzhansky believes the move- 
ment of people across previous so- 
cial barriers plus new emphasis on 
equality of opportunity will bring 
about marriages that will make pos- 
sible ‘‘the realization of many hith- 
erto concealed  genetically-condi- 
tioned talents and abilities.” 





Fasting record 


A new record for ‘“no-calorie” 
dieting is claimed in the medical 
journal Lancet. A 281-pound woman 
in Scotland ate no caloric foods for 
35 weeks and four days, losing 97 
pounds. The previous record, pub- 
lished in the Journal of the Ameri- 
can Medical Association in 1964 
was 16 weeks and five days. 

Two other women among 10 
placed in a hospital for the diet 
therapy also broke the old record. 
They remained on the fast for 34 
weeks and 20 weeks, respectively. 

Only intake was water or tea or 
coffee without cream or sugar and 
vitamin tablets, which have no 
calories. 

Dr. T. J. Thomson, who super- 
vised the prolonged fast, said the 
most surprising aspect was how eas- 
ily the fast was tolerated. 

“Hunger was a recurrent sensa- 
tion, most notable in the first few 
days,” he said. “But thereafter it 
mostly disappeared.” 

Dr. Thomson concludes that the 
“starvation diet” is the most effi- 
cient method of reducing weight. 
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Partial restriction of caloric intake 
is ineffective, he contends. 


Rebuilt larynx 


An artificial tube and valve fash- 
ioned from the patient’s skin has 
enabled a 25-year-old Marine 
wounded at Viet Nam to speak nor- 
mally without a voice box. Ordinari- 
ly, an individual who loses his 
larynx because of injury or cancer 
must attempt esophageal speech by 
which air is swallowed and then 
“burped” into the throat. 

In the new operation devised by 
surgeons at Massachusetts Eye and 
Ear Infirmary, Boston, an opening 
is made at the top of the throat and 
valves formed from the patient’s 
neck tissue. Then a tube made of 
thigh skin connects the valves to the 
opening at the former site of the 
larynx. The critical factor is the 
valves, since they must close per- 
fectly. Otherwise fluid and food 
could enter the lungs. 

Unlike esophageal speech, which 
takes months to learn, the Marine 
could speak almost immediately be- 
cause of the normal flow of air. 
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Dr. William W. Montgomery who 
performed the operation, estimated 
6,000 Americans lose their voice box 
each year because of cancer. How- 
ever, general use of the new opera- 
tion is still in the future, he said. 


Thinking away warts 


In folklore, warts are treated by 
tying knots in a string, rag or rib- 
bon to equal the number on the 
skin. Another method is to count 
out beans or peas to the exact num- 
ber. Is this kind of suggestive ther- 
apy effective? 


It seems to be, replies Dr. Victor 
D. Newcomer, dermatologist at the 
University of California in Los An- 
geles. As high as 65 percent of all 
warts will disappear as a result of 
the patient’s conviction that a par- 
ticular treatment will be successful. 
But it is vital to the success of the 
treatment that the patient firmly 
believe the cure will work. 


Transplanted hearts 


Dogs have lived more than 48 
hours on hearts transplanted from 
other dogs in experiments at the 
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Medical College of Virginia, Rich- 
mond. 

The success, even though short- 
lived, encouraged Dr. Richard J. 
Cleveland to predict that the first 
human heart transplant will occur 
within five years. 

Ten dogs were involved in the 
experiment. One failed to survive 
surgery. One died 24 hours after the 
operation and the remaining eight 
lived more than 48 hours before the 
hearts stopped. 

Cleveland said the experiments 
have demonstrated that a cadaver 
heart can be cooled and preserved 
long enough to be implanted and 
made to beat again in a new host. 
They also showed that the heart 
may not be as incompatible as other 
organs within a new host and thus 
less susceptible to rejection. 


Body clock’s effect on drugs 


If animal findings hold true for 
human beings, the value one gets 
from taking a drug depends not 
only on the dosage but on the time 
of day the medication is taken. 

A Chicago Medical School in- 
vestigator finds the effectiveness of 
drugs appears to relate to the 
body’s biological clock, the internal 
mechanism that regulates secretions 
and other metabolic activity in a 
24-hour cycle. 

Dr. Lawrence E. Scheving, pro- 
fessor of anatomy finds that when 
rodents are injected with amphet- 
amine, they are more susceptible to 
its effects at one period in the 24- 
hour rhythm than in another. 
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For example, he has determined 
that as many as 78 percent die at 
certain hours from the effects of a 
lethal quantity of amphetamine and 
as few as six percent at other hours 
from the same dose. All rats were 
taken from the same colony and 
maintained under identical condi- 
tions of artificial day and night. 

“When the data plotted graphic- 
ally along a 24-hour time-scale, they 
show a period of high resistance to 
the drug and a power of lower re- 
sistance,’ Scheving reports. ‘Once 
the local clock-time of occurence for 
the crest and trough hours has been 
determined for a particular drug it 
can be predicted with reasonable as- 
surance for other animals of the 
same species, provided the experi- 
mental conditions are kept con- 
stant.” 

Similar results have been obtained 
in his laboratories using other drugs 
such as nicotine, nembutal and 
strychnine. 

Scheving believes a better under- 
standing of the body’s time struc- 
ture could lead to safer and more 
effective drugs. He suggests that 
the therapeutic index of certain 
drugs, especially those having po- 
tent side effects, could be improved 
by designating not only the strength 
of the dose but also the ‘temporal 
scale,” indicating what time of day 
the most effectiveness is obtained. 


Four that lived 


Four men with inoperable cancer 
of the prostate are alive and well 
today, more than five years after 
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treatment with cobalt-60 and other 
super-voltage radiotherapy. 

“They are apparently cured,” 
says Dr. Juan A. Del Regato of 
Colorado Springs, Colo. 

Dr. Del Regato, who has been 
given the gold medal, top award 
from the Radiological Society of 
North America, points out that most 
patients with inoperable cancer of 
the prostate have been considered 
hopeless in the past. Doctors can 
take only those measures to keep 
them comfortable and relatively free 
of pain. 

But in 1962 Dr. Del Regato said 
he began to build evidence that 
supervoltage radiotherapy could 
achieve control of such cancers. 
Radiation has been by-passed up to 
now in favor of surgery or hor- 
monal treatment because of the 
mistaken notion that prostatic can- 
cers are resistant to radiation. 

Now, more than five years after 
treatment, they are free of symp- 
toms. He believes the treatment 
should be extended to others. 


Stress triggers diabetes 


Terrifying emotional experiences 
can trigger diabetes, in the belief of 
a French physician. He cites 10 
cases of diabetes that developed in 
soldiers after an intensely stressful 
situation. In one, a grenade pin 
sprang loose. Another was in a nose- 
diving airplane that pulled out of a 
spin just moments before it would 
have crashed. In several of the other 
cases, emotional stresses experienced 
in day to day combat preceded the 
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development of diabetes. 

Dr. Henri Felix of Lyon, a medi- 
cal consultant to the French army, 
points out in Medical World News 
that association between stress and 
diabetes is difficult to prove because 
the early symptoms of thirst, weak- 
ness and weight loss usually are 
ignored by the patient until they be- 
come severe. The time between emo- 
tional shock and the apparent onset 
of the disease may vary from eight 
days to six months, according to the 
Lyonnaise doctor. 


Medical Briefs 


Cancer vaccine under test. A new 
anti-cancer vaccine, composed of 
human cancer tissue and gamma 
globulin from rabbits, developed by 
Rand Development Corp. of Cleve- 
land, was used on more than 100 
terminal cases recently. Already a 
number of the patients have outlived 
their predicted life expectancy; some 
have gone home under their own 
steam. The vaccine is designed to 
produce antigens that resist cancer 
cells. Rand will not comment yet, 
but they advise that no more patients 
can be accepted just now. 


Pig parts for people. Heart valves 
from pigs and calves have been in- 
stalled in people to replace their own 
diseased parts. Doctors at St. Vin- 
cent’s Hospital in Melbourne, Aus- 
tralia, where the work was done, 
consider the animal valves more 
flexible than the plastic materials 
used in the past. Due to the thinness 
of the animal tissue, it is not re- 
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jected by the human body. 


Atomic heart pacer. Develop- 
ment of an atomic-powered pacer to 
regulate offbeat hearts has been 
started, according to the AEC. Bat- 
tery-powered devices now in use 
must be replaced by surgery at least 
every year or two. An atomic-pow- 
ered device would last a minimum 
of 10 years. 


Thumping the mumps. Nearly 
11,000 people have been injected 
with a new, permanent vaccine 
against mumps developed by Merck 
Institute for Therapeutic Research 
in West Point, Pa. Some 7,000 more 
will be ‘“‘shot” before spring. Results 
will go to National Institutes of 
Health for evaluation. So far, 98 
percent of those innoculated have 
produced anti-bodies to fight the dis- 
ease. If NIH findings corroborate 
this evidence, the one-shot vaccine 
may be available before the end of 
1967. 


Cancer drug checks rheuma- 
toid arthritis? A daily oral dose 
of a drug called cycophosphamide, 
often used in treatment of lymph and 
bone cancers, has been found to con- 
trol rheumatoid arthritis by inter- 
fering with the production of the 
rheumatoid factor, according to a re- 
port in Medical World News. The 
discovery, reported by Dr. William 
M. Fosdick of Holbrook Hill Medi- 
cal Group in Tucson, Arizona, cites 
considerable improvement in the 
condition of 30 out of 38 cases of 
rheumatoid arthritis. 
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Dense mass of detail shows up in the photo (right) of the galaxy Messier 101, taken 





on new photographic plate. Thin photo at left, same telescope, is on older emulsion. 


Sharper eye on the sky 


VEN on the darkest nights the 
K sky glows in a faint veil of light 
caused by starlight scattered through 
Earth’s atmosphere, and by “air 
glow” from charged particles bom- 
barding the upper atmosphere. 

This glow has been a curse to ev- 
ery astonomer who tried to photog- 
raph what he saw through his tele- 
scope. The longer the exposure (to 
catch faint details), the more the 
glow blackened the plate and ob- 
literated the pinpoints he was trying 
to record. 

Recently, William C. Miller, re- 
search photographer for the Mt. 
Wilson and Palomar observatories, 
operated by the California Institute 
of Technology and the Carnegie In- 
stitution of Washington, came up 
with spectacular pictures of the star- 
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like disc of quasar 3C-48, verifying 
small protruberances emanating 
from it. They’d been seen, but 
never clearly recorded. More star- 
tling to the profession, the photos 
indicated that this quasar and an- 
other, 3C-273, are relatively close, 
small, and not associated with more 
distant galaxies. This was news. 
The mysterious quasars were 
thought to be way out on the edge 
of the universe—rocketing away 
close to the speed of light. 

What made all this possible? A 
new photographic emulsion, de- 
veloped in the Research Labora- 
tories of Eastman Kodak Company. 
What they’ve done, Miller says, is 
to compound an emulsion that col- 
lects more information from faint 
objects before the air glow can 
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blacken the plate. It makes more 
efficient use of photons (bits of 
light) that strike it, providing high- 
er contrast that pulls faint objects 
out of the glow. 

The new plate enables the 200- 
inch Hale telescope at Palomar to 


reach much farther into space than 
ever before, and to see nearby ob- 
jects in greater detail. 

“Tt may prove the single most 
significant advance in astronomical 
photography in a decade or more,” 
says Miller. 


News from the quadrangles 


Is America sinking? 


Geologist Arthur Bloom, of Cor- 
nell U., is visiting some remote Pa- 
cific islands to find out. He is part 
of a seven man expedition that will 
drill 200-foot cores to study old sed- 
iments, and check former coastlines. 

During a six-year study of the 
Connecticut coast, he found evi- 
dence to conclude that the coast- 
line is bending into the sea and has 
helped tides to rise four times faster 
in the last century than in the pre- 
vious 1000 years. 


Cygnus GR-1 bombards us 


One year ago, a giant 3 million- 
cubic-foot teardrop balloon drifted 
into a Texas panhandle pig farm 
from a 23-mile-high mission. Be- 
hind it a heavy, four-foot egg-shaped 
cargo thumped and banged across 
the turf. Angered by the invasion, 
an army of boars charged the bound- 
ing “Humpty-Dumpty,” tearing at 
it with tusks and hoofs. Luckily, 
they didn’t get at the cargo. 

The information it contained was 
retrieved intact by University of 
Rochester scientists who had lofted 
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it. The data, recently analyzed by 
Professor Morton F. Kaplon and 
his research group, pinpointed the 
first area in space identifiable as a 
source of gamma radiation. They 
dubbed it “Cygnus GR-1.” 

Tiny packets of energy constant- 
ly bombard the earth as they zing 
through space. Since 1948, the 
Rochester cosmic ray group has 
been probing the skies to learn 


Cosmic ray detector component, held by 
Dr. Kaplon, counted Cygnus ray collisions. 


University of Rochester photo 
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where they come from. Scientists 
believe there may be some connec- 
tion between the origin of cosmic 
rays and the radio stars. Moreover, 
since gamma rays may be produced 
by nuclear interactions of charged 
particles in space, study of gamma 
rays may yield data on the density 
of matter in space. 


“Fowl bologna” on the menu 


Latest thing in experimental 
lunch meats is a mix of red meat 
and chicken particles, arrived at by 
Dr. George Mountney, associate 
professor of poultry science at Ohio 
State U. The object: to produce 
a delectable but cheap meat loaf. 
According to Dr. Mountney, you 
can start watching for chicken ham- 
burgers and chicken hot dogs, be- 
sides the bologna. 


Quantum goes to work 


Until now, quantum theory’s 
greatest value has been in pure re- 
search, though its application to 
electronics gave us the transistor. 
Last January 150 scientists from 11 
nations met at the U. of Florida 
to put quantum to work in helping 
to explain cellular mutations—a 
key to solution of the cancer riddle, 
involving the genetic code. 


Toad’s hometown 
nailed down 


It took 12 years of research, but 
now we know. The world’s toad 
population, genus Bufo has been 
traced back to its point of origin by 
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University of Texas scientists under 
Dr. W. Frank Blair, prof. of zool- 
ogy. ‘We can now say” reports Dr. 
Blair, “that toads originated in 
South America.” 

The effort behind Dr. Blair’s 
study is aimed at basic evolution. 


D-Day for great salt lake 


Boats, balloons and 2,000 tin cans 
are afloat on Great Salt Lake. It 
isn’t trash. The objects were 
launched by Professor John Ed- 
mund Fitzgerald of the University 
of Utah to help determine the chem- 
ical content of the fast evaporating 
waters in an effort to create a fresh 
water lake for recreation and con- 
servation. The balloons will help 
determine surface currents; the 
cans, partially filled and buoyed be- 
low the surface will reveal sub- 
marine currents. Studies for build- 
ing a dike and feeding fresh water 
streams into the stagnant pool to 
replace the salt are also under way. 
If it works, there will be a new era 
for the old salt pond. 


Short skis for short legs 


Young sports and slight adults 
stand a better chance of avoiding 
broken legs with shorty skis, ac- 
cording to a year’s study of the sub- 
ject by Dr. John Outwater, Jr. of 
the University of Vermont. 

The research, under a U.S. Pub- 
lic Health Service grant, showed 
that twisting of the tibia—common 
cause of fracture—was greatly re- 
duced by use of the new barrel- 
stave-length “boards.” 
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Steel guard rail on Southeast Expressway (Boston) prevented runaway trailer truck 


ENGINEERING 





from rolling down the embankment of right lane after it broke loose from its tractor. 


thick curtain of snow hit the 
New York Thruway between 
Buffalo and Rochester about noon 
on Sunday, January 30, 1966. Sev- 
eral vehicles spun out in the Bata- 
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via cut, collided and came to rest 
in a tangle. A tractor-trailer driver, 
forging along at 50 mph, caught a 
glimpse of the scrap steel, hit his 
brakes, slewed across the mall onto 


Science Digest—April, 1967 















es : = = go | 


Car skidding out of control on rain-slick Lakeland Freeway in Cleveland, was saved from 


brutal head-on collision by steel median. Massachusetts Turnpike Dep’t. (below) is in 
process of erecting additional steel railing to an already well-protected throughway. 


the opposing lanes and ran head-on 
into several cars that slithered 
around blocking all three lanes. By 
mid-afternoon, more than 100 cars 
had crashed into the growing wreck- 
age; 70 were totaled. Miraculously, 
only one person was killed, but 
scores were seriously injured. 

The median divider, a 30-foot- 
wide strip of lawn under a skin of 
snow, wasn’t wide enough to do its 
job that day. Cars moving at 60- 
70 mph continually cross these 
strips when a driver “loses it” for 
one reason or another. (One young 
lady “lost it” on Connecticut’s 
Merritt Parkway a few years back, 
and ran head-on into a car on the 
opposite side of the highway after 
crashing through 20 feet of thick 
shrubbery. She barely survived. 
The driver of the other car was 
killed. Under later interrogation, 
it turned out she was “putting on 
my stockings” at the time of the 
event). 

The grim fact is that head-on 
collisions in which cars cross the 
median, if any, between lanes ac- 
count for the greatest number of 
fatalities on the nation’s highways. 

Deaths from this cause have in- 
creased at a rate five times as fast 
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as that for all other highway fatali- 
ties combined during the last 20 


years. 

The National Safety Council has 
estimated that since 1946, 83,591 
persons have died in head-on col- 
lisions, nearly equalling the num- 
ber of Americans killed in World 
War I (53,513) and the Korean 
War (33,620). Such deaths have 
soared 175 percent in that span of 
time while total highway fatalities 
have jumped only 32 percent. 

Records of state highway depart- 
ments make it glaringly evident 
that even a wide median is virtually 
useless in high speed cross-overs. 
The Pennsylvania Turnpike’s 10- 
foot-wide strip proved ineffective 
almost as soon as it opened. The 
Ohio Turnpike, since it opened in 
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1955 has recorded 13 cross-over col- 
lision fatalities with a 56-foot-wide 
median. A cross-over collision oc- 
curred on the New Jersey Turnpike 
in an area boasting a 96-foot-wide 
median. 

As a result, for the past decade, 
safety engineers have been hard 
at work designing, building and 
testing devices to stop the calami- 
ties. 

Steel rails of assorted designs and 
materials have been  tried—mesh 
fences, some backed by steel cables, 
steel cables on posts, tubular steel, 
porcelain-on-steel, wood, aluminum 
and even snarled hedges of mul- 
tiflora rose were raised. Today, one 
that works is emerging. It’s a deep 
beam rail of tough, resilient steel 
that guides a rocketing vehicle 
down the highway the same way a 
slip guides a ferryboat to the land- 
ing. 

This rail, which comes in sec- 
tions 12% feet long and 12% inches 
wide, is made stronger by a single 
deep corrugation running its entire 
length. It’s fastened every six or 
12 feet to galvanized steel posts. 
The beams are hung on both sides 
of the posts, usually set off from 
them by six or so inches so that 
the wheels of the vehicle may 
screech along the beams but miss 
the posts. This tends to keep the 
car or truck from spinning or from 
stopping instantly, an aid vital to 
passengers, since it is the impact 
from a sudden stop that often kills. 

The beam-post structure, unlike 
solid concrete, acts as a continuous 
unit that yields on impact, absorb- 
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ing shock and distributing it over 
the many separate pieces of rail. 
The cushioning effect will frequent- 
ly redirect the vehicle intact back 
onto the roadway. 

In areas where these rugged 
beams were first tried (long sec- 
tions of the Pennsylvania Turn- 
pike, parkways north of New York, 
etc.) fatality rates from cross-over 
collisions dropped by a staggering 
30-90 percent between June 1965 
and June 1966. 

Naturally, cross-over accidents 
occur on two and three lane high- 
ways as well as on four lane roads, 
but only on the four lane highways 
can the separating barriers be uti- 
lized. Fortunately, they are the 
roads with the highest traffic con- 
centration. 

Even though the need for safety 
barriers is evident, there remain 
thousands of miles of newly con- 
structed roads, not to mention old 
highways, that do not have this 
protection. 


Miles of barrier unknown 


Of the 69,273 miles of four or 
more lane highways in the U‘S. 
highway system, at least 11,303 
miles are described as “undivided;”’ 
that is, opposing lanes are separated 
by nothing more than painted lines. 
How much of the remaining 57,970 
miles described as “divided”? have 
unprotected medians is not known. 
Many of the 3,600 miles of the 
nation’s toll roads do have effective 
median barriers. The rest of the 
highways, including the 21,000 
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Even trucks the size of the enormous car 
trailer (top) on Cincinnati’s Mill Creek 
Expressway and the lumbering gas tank 
truck (below on Louisville’s Watterson’s 
Expressway) can’t jump the resilient steel 
barriers to crash into the opposing lane. 




























































miles of the Interstate Highway so 
far constructed, have traversable 
medians that still require safety 
barriers. 

The Interstate Highway system, 
alleged to be one of the safest net- 
work of roads yet constructed and 
a boon to drivers, nevertheless has 
had so many cross-over collisions 
that individual states have seen fit 
to set up programs to install steel 
safety barriers. 

The New York State Thruway 
Authority recently established a 
policy of erecting steel rail barriers 
on all sections of the median that 
are less than 30 feet wide. Oklaho- 
ma initiated a similar policy. The 
governor of Massachusetts has 
decided that any median less than 
26 feet wide requires barriers. Use 
of steel barriers of one kind or an- 
other on highways and toll roads 
with traversable medians is becom- 
ing common practice in most states, 
and for good reason. 

Connecticut’s state highway de- 
partment, at the order of Governor 
John Dempsey, has embarked on a 
program at a minimum cost of $4.6 
million to install some 200 miles of 
steel median barriers on all high- 
ways that need them. Until now, 
the state had protected 100 miles 
of its highways, toll roads and In- 
terstate roads. 

Until March of 1966, the New 
York State Thruway Authority had 
only 27 test miles of protective 
median barriers. A project is now 
in the works to install 47 miles of 
guard rail wherever the center mall 
is less than 30 feet and another 58 
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miles in 300 strategic locations such 
as bridge piers, rock cuts, overhead 
sign supports. Total cost will be 
approximately $2.7 million. 

Michigan intends to spend about 
$14 million to install barriers on 
specific sections of its share of In- 
terstate roads. 

The Massachusetts Department 
of Public Works has scheduled 67 
miles of rail to be erected in 27 
locations. In a separate move, the 
Massachusetts Turnpike is busy in- 
stalling 11 miles of median barrier 
of a projected 85-mile program. The 
12-mile extension of the Massachu- 
setts Turnpike that terminates in 
Boston has an extremely effective 
double-faced steel barrier that runs 
its entire length. 


Canada conscious of safety 


Canada has also experienced a 
critical need for protection against 
cross-over accidents. Toronto has 
installed guard rails on several of 
its four-lane highways and has put 
up three separate two-sided steel 
barriers in the 12-lane section of 
the Macdonald Cartier Freeway 
that passes through the city. Other 
sections of the 510-mile freeway are 
getting similar treatment by the 
safety-conscious Province of On- 
tario. 

The California Highway Depart- 
ment, which for 10 years has been 
investigating the cross-median ac- 
cident program with statistical anal- 
yses and physical crash tests, re- 
ceived a National Safety Council 
commendation. More telling is the 
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report by the California Highway 
Department that ‘fatalities due to 
cross-median accidents have prac- 
tically been eliminated where bar- 
riers have been installed.” 

Aside from the obvious necessity 
to diminish traffic fatalities before 
they happen, states have a practical 
advantage in installing median bar- 
riers during original construction 
of interstate highways. If erected 
at the outset, Federal funds will 
supply 90 percent of the building 
costs. After the roads have been 
completed, any addition is regarded 
as a general improvement for which 
Federal funds are available on a 
50-50 matching basis. And, be- 
cause of rising costs of construction, 
narrower medians will have to be 
used and steel rail barriers will very 
likely become a must. 

Unfortunately, even this promise 
of 40,000 miles of spanking new 
interstate road is not enough to al- 
leviate the staggering amount of 
traffic pouring into the main ar- 
teries of travel. Construction of a 
cross-country superexpressway and 
expansion of present two- and 
three-lane highways to four or more 
lanes seems a necessity. (Though 
expressways per se are not solu- 
tions to congestion that strangles 
the flow of urban traffic.) 

But just as necessary to a func- 
tional network of roads is recogniz- 
ing what safety measures are 
needed and incorporating them into 
the building plans, instead of wait- 
ing to see whether the number of 
people killed is sufficient to war- 
rant attention. 
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PSYCHOLOGY 


Want to be a success? 


Here’s what it takes 


by David C. McClelland 


M°s. people in this world, psy- 
chologically, can be divided 


into two broad groups. There is that 
minority which is challenged by op- 
portunity and willing to work hard 
to achieve something, and the ma- 
jority which really doesn’t care 
all that much. 

For nearly twenty years now, 
psychologists have tried to penetrate 
the mystery of this curious dicho- 
tomy. Is the need to achieve (or the 
absence of it) an accident, is it 
heredity, or is it the result of en- 
vironment? Is it a single, isolatable 
human motive, or a combination of 
motives—the desire to accumulate 
wealth, power, fame? Most impor- 
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tant of all, is there some technique 
that could give this will to achieve 
to people, even whole societies, who 
do not now have it? 

While we do not yet have com- 
plete answers for any of these ques- 
tions, years of work have given us 
partial answers to most of them and 
insights into all of them. There is a 
distinct human motive, distinguish- 
able from others. It can be found, 
in fact tested for, in any group. 

For example, several years ago, 
a careful study was made of 450 
workers who had been thrown out 
of work by a plant shutdown in 
Erie, Pennsylvania. 





Reprinted with permission from THINK. 
Published by IBM, © 1966 by International 
Business Machines. 
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Most of the unemployed workers 
stayed home for a while and then 
checked back with the United States 
Employment Service to see if their 
old jobs or similar ones were avail- 
able. But a small minority started 
job hunting. Why? Psychologists 
have demonstrated that these men 
possessed in greater degree a spe- 
cific type of human motivation. 
Let us refer to this personality 
characteristic as “Motive A” and re- 
view some of the other character- 
istics of the men who have more of 
the motive than other men. 
Suppose they are confronted by a 
work situation in which they can 
set their own goals as to how diffi- 
cult a task they will undertake. In 
the psychological laboratory, such a 
situation is very simply created by 
asking them to throw rings over a 
peg from any distance they may 
choose. Most men throw more or 
less randomly, standing now close, 
now far away, but those with Mo- 
tive A seem to calculate carefully 


where they are most likely to get 
a sense of mastery. They stand 
nearly always at moderate dis- 
tances, not so close as to make the 
task ridiculously easy, nor so far 
away as to make it impossible. They 
set moderately difficult, but poten- 
tially achievable goals. 

But they behave like this only if 
they can influence the outcome by 
performing the work themselves. 
They prefer not to gamble at all. 
Say they are given a choice between 
rolling dice with one in three chances 
of winning and working on a prob- - 
lem with a one-in-three chance of 
solving in the time allotted; they 
choose to work on the problem. 

Obviously they are concerned 
with personal achievement rather 
than with the rewards of success 
per se. This leads to another char- 
acteristic the Motive A men show— 
namely, a strong preference for work 
situations in which they get concrete 
feedback on how well they are do- 
ing, as one does, say in playing golf, 


A simple ring test was able to separate motive A men from all others in the group. 
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or in being a salesman, but as one 
does not in teaching, or in personnel 
counseling. 

But why do certain men behave 
like this? At one level the reply is 
simple: because they habitually 
spend their time thinking about 
doing things better. In fact, psy- 
chologists typically measure the 
strength of Motive A by taking 
samples of a man’s spontaneous 
thoughts (such as making up a 
story about a picture they have been 
shown) and counting the frequency 
with which he mentions doing things 
better. This yields what is referred 
to technically as an individual’s n 
Ach score (for “need for Achieve- 
ment”). It is not difficult to under- 
stand why people who think con- 
stantly about “doing better” are 
more apt to do better at job-hunt- 
ing, to set moderate, achievable 
goals for themselves, to dislike gam- 
bling and to prefer work situations 
where they can tell easily whether 
they are improving or not. But why 
some people and not others come to 
think this way is another question. 
The evidence suggests it is not be- 
cause they are born that way, but 
because of special training they get 
in the home from parents who set 
moderately high achievement goals 
but who are warm, encouraging and 
nonauthoritarian in helping their 
children reach these goals. 

Such detailed knowledge about 
one motive helps correct a lot of 
common sense ideas about human 





David C, McClelland is professor of psy- 
chology and chairman of the Department 
of Social Relations at Harvard University. 
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motivation. For example, much pub- 
lic policy( and much business pol- 
icy) is based on the simpleminded 
notion that people will work harder 
“if they have to.” As a first approxi- 
mation, the idea isn’t totally wrong, 
but it is only a half-truth. 


N ach ys. n aff motive 

A simple experiment makes the 
point nicely: Subjects were told that 
they could choose as a working part- 
ner either a close friend or a strang- 
er who was known to be an expert 
on the problem to be solved. Those 
with higher Ach (more “need to 
achieve’) chose the experts over 
their friends, whereas those with 
more n Aff (the ‘“‘need to Affiliate 
with others”) chose friends over ex- 
perts. The latter were not ‘“‘unmoti- 
vated;” their desire to be with 
someone they liked was simply a 
stronger motive than their desire to 
excel at the task. The need for 
Power is often confused with the 
need for Achievement because both 
may lead to “outstanding” activi- 
ties. There is a distinct difference. 
People with a strong need for Power 
want to command attention, get rec- 
ognition, and control others. Those 
with high Power are not as con- 
cerned with improving their work 
performance daily as those with 
high » Ach. 

It follows, from what we have 
been able to learn, that not all 
“oreat achievers” score high in 
Ach. Many generals, outstanding 
politicians, great research scientists 
do not, for instance, because they 
must be more concerned with power 
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relationships. A research scientist 
must be able to go for long periods 
without the immediate feedback the 
person with high m Ach requires, etc. 
On the other hand, business execu- 
tives tend to score high in » Ach. 

You cannot trust what people tell 
you about their motives. Thus a 
general may say he is interested in 
achievement (because he has obvi- 
ously achieved), or a businessman 
that he is interested only in making 
money (because he has made mon- 
ey), or one of the majority of un- 
employed in Erie that he desperate- 
ly wants a job (because he knows 
he needs one); but a careful check 
of what each one thinks about and 
how he spends his time may show 
that each is concerned about quite 
different things. 

Wherever people began to think 
often in Ach terms, things begin 
to move. Men with higher Ach 
get more raises and are promoted 
more rapidly, because they keep ac- 
tively seeking ways to do a better 
job. Companies with many such 
men grow faster. There appears to 
be correlations between the Ach 
content in popular literature (such 
as popular songs or stories in chil- 
dren’s textbooks) and subsequent 
rates of national economic growth. 
A nation which is thinking about 
doing better all the time actually 
does do better economically speak- 
ing. Careful quantitative studies 
have shown this to be true in An- 
cient Greece, in Spain in the Mid- 
dle Ages, in England from 1400— 
1800, as well as among contempo- 
rary nations, capitalist or Commu- 
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nist, developed or underdeveloped. 

Contrast these two stories for ex- 
ample. Which one contains more n 
Ach? Which one reflects a state of 
mind which leads to striving? 

Excerpt from story A (4th grade 
reader): “Don’t Ever Owe a Man— 
The world is an illusion. Wife, chil- 
dren, horses and cows are all just 
ties of fate. They are ephemeral. 
Each after fulfilling his part in life 
disappears. So we should not clam- 
our after riches which are not per- 
manent. As long as we live it is 
wise not to have any attachments 
and just think of God. We have to 
spend our lives without trouble, for 
is it not time that there is an end 
to grievances? So it is better to live 
knowing the real state of affairs. 
Don’t get entangled in the meshes 
of family life.” 

Excerpt from story B (4th grade 
reader): “How I Do Like to Learn 
—TI was sent to an accelerated tech- 
nical high school. I was so happy 
I cried. Learning is not very easy. 
In the beginning I couldn’t under- 
stand what the teacher taught us. I 
always got a red cross mark on my 
papers. The boy.sitting next to me 
was very enthusiastic and also an 
outstanding student. When he found 
I couldn’t do the problems he of- 
fered to show me how he had done 
them. I could not copy his work. I 
must learn through my own reason- 
ing. I gave his paper back and ex- 
plained I had to do it myself. Some- 
times I worked on a problem until 
midnight. If I couldn’t finish, I 
started early in the morning. The 
red cross marks on my work were 
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getting less common. I conquered 
my difficulties. My marks rose. I 
graduated and went on to college.” 

Most readers would agree, with- 
out any special knowledge of the 2 
Ach coding system, that the second 
story shows more concern with im- 
provement than the first, which 
comes from a contemporary reader 
used in Indian public schools. In 
fact the latter has a certain Horatio 
Alger quality that is reminiscent of 
our own McGuffey readers of sev- 
eral generations ago. It appears to- 
day in the textbooks of Communist 
China. It should not, therefore, 
come as a surorise if a nation like 
Communist China, obsessed as it is 
with improvement, tended in the 
long run to outproduce a nation like 
India, which appears to be more 
fatalistic. 

The 7 Ach level is obviously im- 
portant for statesmen to watch and 
in many instances to try to do some- 


Chinese seem obsessed with improvement 
while Indians tend to be more fatalistic. 
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thing about, particularly if a na- 
tion’s economy is lagging. 

If psychologists can detect » Ach 
levels in individuals or nations, par- 
ticularly before their effects are 
widespread, can’t the knowledge 
somehow be put to use to foster eco- 
nomic development? Obviously de- 
tection or diagnosis is not enough. 
What good is it to tell Britain (or 
India for that matter) that it needs 
more 7 Ach, a greater spirit of en- 
terprise? In most such cases, in- 
formed observers of the local scene 
know very well that such a need 
exists. What is needed is some 
method of developing ” Ach in in- 
dividuals or nations. 


Developing high achievement 


Since about 1960, psychologists 
in my research group at Harvard 
have been experimenting with tech- 
niques designed to accomplish this 
goal, chiefly among business execu- 
tives whose work requires the high 
n Ach action characteristics. 

In broad outline the courses had 
four main goals: (1). They were 
designed to teach the participants 
how to think, talk and act like a 
person with high » Ach, based on 
our knowledge of such people gained 
through 17 years of research. For 
instance, men learned how to make 
up stories that would code high in 
n Ach. (2). The courses stimulated 
the participants to set higher but 
carefully planned and realistic work 
goals for themselves over the next 
two years. Then we checked back 
with them every six months to see 
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how well they were doing in terms 
of their own objectives; (3). The 
courses also utilized techniques for 
giving the participants knowledge 
about themselves. For instance, in 
playing the ring toss game, they 
could observe that they behaved dif- 
ferently from others—perhaps in re- 
fusing to adjust a goal downward 
after failure. This would then be- 
come a matter for group discussion 
and the man would have to explain 
what he had in mind in setting such 
unrealistic goals. Discussion could 
then lead on to what a man’s ulti- 
mate goals in life were, how much 
he cared about actually improving 
performance by making a good im- 
pression or having many friends; 
(4). The courses also usually 
created a group esprit de corps. 
This membership in a new group 
helps a man achieve his goals, be- 
cause he knows he has their sympa- 
thy and support and because he 
knows’ they will be watching. 


Success courses 


The courses have been given to 
executives in a large American firm, 
and in several Mexican firms, to 
underachieving high school boys, 
and to businessmen in India from 
Bombay and from a small city— 
Kakinada in the state of Andhra 
Pradesh. In every instance save one 
(the Mexican case), it was possible 
to demonstrate statistically, some 
two years later, than the men who 
took the course had done better 
(made more money, got promoted 
faster, expanded their business fast- 
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er) than comparable men who did 
not take the course. 

The promise of such a method of 
developing achievement motivation 
seems very great. It has obvious 
applications in helping underdevel- 
oped countries, or “pockets of pov- 
erty” in the United States, to move 
faster economically. It has great 
potential for businesses that need 
to “turn around” and take a more 
enterprising approach toward their 
growth and development. It may 
even be helpful in developing more 
n Ach among low-income groups. 

But a word of caution: When- 
ever I speak of this research and 
its great potential, audience reac- 
tion tends to go to opposite ex- 
tremes. Either people remain skep- 
tical and argue that motives can’t 
really be changed, that all we are 
doing is dressing Dale Carnegie up 
in fancy ‘‘psychologese,” or they 
become converts and want instant 
course descriptions by return mail. 

For one, we have not yet learned 
how to develop Ach really well 
among low-income groups. In our 
first effort—a summer course for 
bright underachieving 14-year-olds 
—we found that boys from the mid- 
dle class improved steadily in grades 
in school over a two-year period, 
but boys from the lower class 
showed an improvement after the 
first year followed by a drop back 
to their beginning low grade aver- 
age. Why? We speculated that it 
was because they moved back into 
an environment in which neither 
parents nor friends encouraged 
achievement or upward mobility. 
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PHYSICS 


Was Einstein wrong? 


by Walter Sullivan 


leading physicist reported re- 

cently an observation that if 
true and correctly interpreted, would 
invalidate Albert Einstein’s theory 
of relativity. 

Dr. Robert H. Dicke, professor 
of physics at Princeton University, 
told a conference on astrophysics 
in New York that his observations 
of the sun last summer showed that 
its shape was flattened at the poles. 

The effect of this flattening, or 
oblateness, is sufficient, he said, to 
explain a significant portion of the 
orbital behavior of Mercury, the 
planet closest to the sun, without 
recourse to relativity. It was the 
precise conformity of Mercury’s 


Irregular sun. 


orbit to Dr. Einstein’s predictions 
that was the chief pillar of his 
theory. 

If Dr. Dicke is correct, this pil- 
lar has been undermined. 

“Tt wouldn’t surprise me,” he 
said, “if general relativity is just 
plain wrong.” 

General relativity deals with grav- 
vity and its manifestations through- 
out the universe. This theory ac- 
counts for the bending of light by 
gravity and the “reddening” of light 
that emerges from a very strong 
gravitational field. However, test- 
ing the theory within the laboratory 
has been difficult. 

The earlier contribution of Dr. 
Einstein, his special theory of rel- 
ativity, deals with the relations be- 


A basic prop for Einstein’s theory is a variation in the orbit of Mercury. 


The variation can also be explained if the sun is not a true but an oblated sphere (left) 
as Dr. Robert H. Dicke has discovered by means of a notched rotating sphere (right). 
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Dr. R. Dicke, prof. of physics at Princeton 
U., has theory that may usurp Einstein’s. 


tween energy, matter, time and the 
speed of light. Its validity has been 
demonstrated many times. One of 
the theory’s best known equations 
is E=MC?, energy equals mass mul- 
tiplied by the square of the speed 
of light. 

Dr. Dicke did not argue that the 
general principles of relativity do 
not apply to gravity, but rather that 
Dr. Einstein’s theory, as formulated 
in his field equations, may be in- 
correct. 

Dr. Dicke has himself played an 
important role in exploring alterna- 
tives, which he describes as tensor- 
scalar theories. 

When Dr. Dicke’s findings be- 
came known to physicists their reac- 
tions were related, to some extent, 
to their commitment to general rel- 
ativity. The more skeptical pointed 
out that Dr. Dicke, as author of a 
rival theory, had a stake in proving 
Dr. Einstein wrong. 

His supporters argued that he was 
a cautious and conservative experi- 
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menter. They were particularly im- 
pressed by the fact that his results 
were sensitive enough to show the 
effect of the earth’s motion around 
the sun. 

Because the sun’s spin axis is 
tilted 7 degrees to the earth’s orbit, 
the extent to which we can see any 
flattening of the sun at its poles 
varies during the year. When one 
pole of the sun is tilted towards us, 
the observed flattening would be at 
a minimum. When both poles are 
visible, in profile, the effect would 
be at a maximum. 

This effect shows up clearly in 
last summer’s observations, Dr. 
Dicke said. 

The day prior to Dr. Dicke’s talk 
before the huge photograph of Dr. 
Einstein hung on the wall behind 
the lectern. It was one of those sold 
in the Times Square area, along 
with giant pictures of Jean Harlow 
and W. C. Fields. It had been hung 
by parties unknown and before the 
closing session in the afternoon, it 
vanished. 

At the start of his talk, Dr. Dicke 
said with a grin that he was not 
trying to put specialists in general 
relatively out of business. .He was 
interrupted by Dr. George Gamow, 
the noted cosmologist now at the 
University of Colorado: 

“Then what happened to Ein- 
stein’s picture?” he cried, to the ac- 
companiment of raucous laughter. 

As noted by Dr. Dicke, the as- 
sumed effect of relativity on the mo- 
tion of Mercury has been the one 





Reprinted with permission from the New 
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A huge picture of Einstein hung in the hall where 
Dr. Dicke read his theory. Afterwards it vanished. 


precise piece of data supporting the 
gravitational theory of Dr. Einstein. 
It concerns the manner in which the 
point at which the planet makes its 
closest approach to the sun—the 
perihelion—migrates slowly around 
the sun. 

The situation can be likened to 
the behavior of hula-hoops, which 
were the fad a few years ago. As 
one wiggles, the point at which the 
hoop touches moves slowly around 
the body. 

In the case of Mercury the hoop 
represents its orbit. Mercury moves 
rapidly within that orbit, taking 
only 88 days for each trip. But the 
hula-hoop motion of the orbit, or 
perihelion rotation, is very slow— 
roughly 24,000 years for one circuit 
of the sun. 

This motion is caused chiefly by 
the gravitational tugging of four 
planets: Venus, the earth, Jupiter 
and Saturn. They move Mercury’s 
perihelion some 529 seconds of arc 
per century and the motions of the 
earth also impart a large apparent 
motion. 

The result is that an apparent 
movement of 5556.68 seconds of arc 
per century is to be expected, with- 
out any contribution from relativity. 

There are 3,600 seconds of arc 
to a degree and 360 degrees to a 
full circle. 

Long before Dr. Einstein had for- 
mulated his theory it was known 
that the perihelion motion of Mer- 
cury’s orbit was greater, by 43 sec- 
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onds per century, than it should be 
in terms of conventional physics. 

Dr. Einstein noted that Mercury 
is close to the sun and thus within 
a strong field of gravity. Using the 
field equations of his theory he cal- 
culated that relativity should give 
the perihelion an extra shove, 
amounting to 43.03 seconds of arc 
a century. 

This was so close to the actual 
observation that his theory. seemed 
to be dramatically confirmed. His 
theory also predicted that the light 
of a star, skirting the sun, should 
be bent 1.745 seconds of arc by the 
sun’s gravity. Such a star could 
only be observed during a solar 
eclipse. 

Such an eclipse occurred in 1919 
and two British expeditions went 
into the field to see if stars were 
displaced from their normal posi- 
tions by this effect. One came home 
with a displacement of 1.98 seconds; 
the other with 1.61 seconds. 

The two observations fell on both 
sides of Dr. Einstein’s prediction. 
They have been repeated many 
times since, Dr. Dicke pointed out, 
but the precision has never been 
comparable to that of the Mercury 
orbit as a test of the theory. 

Dr. Dicke is widely known for his 
experiments in gravitation. The one 
described is the fruit of several 
years’ preparation. It was performed 
with a vertical telescope that, 
through a system of mirrors, threw 
the image of the sun onto the ex- 
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perimental apparatus. 

This consisted of a disk that cut 
out all of the sun’s image except a 
narrow rim around its edge. Below 
this disk was a wheel, spinning at 
high speed, that cut off all light 
from the sun except for notches on 
opposite sides of the wheel. 

At any moment in the wheel’s 
rotation the light from two opposite 
regions of the sun’s rim was able to 
penetrate the system, via the wheel’s 
notches, and fall on a light-intensity 
recorder, or photocell. The disk was 
round and, if the sun, too, was 
round, the amount ‘of light pene- 
trating the system would have re- 
mained constant. 

However, if the sun bulged 
around its equator and was flattened 
slightly at the poles, the light in- 
tensity would vary as the wheel 
spun, producing a flicker. 

Such an apparatus was necessary, 
Dr. Dicke explained, because of for- 
midable difficulties in observing the 
sun’s shape. Its edge is made 
ragged by a variety of gaseous up- 
wellings and eruptions. The bright- 
ness of its rim varies with sunspot 
activity and its equator is slightly 
hotter and brighter than its poles. 

Dr. Dicke believes that, by spin- 
ning his wheel from 9 A.M. to 3 
P.M. every sunny day, from early 
June to late September last year, 
he was able to average out or other- 
wise eliminate all of these effects. 
He fourid a flattening of the sun 
sufficient to give the orbit of Mer- 
cury a slight yank each time the 
planet passes through perihelion. 

This is because a flattened sun 
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would produce a gravitational field 
in nearby space, that is not perfectly 
uniform in all directions. It would 
be enough, Dr. Dicke said, to ac- 
count for 8 percent of the move- 
ment of Mercury’s orbit that had 
previously been attributed to rela- 
tivity. 

In other words the movement to 
be accounted for by relativity is 39 
seconds of arc—not the 43 seconds 
generated by Dr. Einstein’s equa- 
tions. 

The reason the sun is flattened, 
Dr. Dicke said, is that it appears to 
have a rapidly spinning core. The 
surface of the sun does not rotate 
as a solid body, but it takes roughly 
28 days for a single revolution. The 
core, according to Dr. Dicke’s cal- 
culations, spins once every 1.8 days. 

The surface region of the sun, he 
believes, spins slowly because it is 
coupled magnetically to clouds of 
gas within the inner part of the solar 
system. 








“Matchmaker, matchmaker 
make me a match... .” 
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are Ss: apply airfield, spray beach 
or jungle clearing generous- 
ly. Allow to dry 15 minutes before 
landing aircraft.” (See picture 
above.) 

Those are roughly the directions 
for a new spray-on airfield material 
of great promise. It has been de- 
veloped by Ling-T e mc o-Vought 
Aerospace Corp. for the Air Force. 

Helicopters and the prospect of 
VTOL (Vertical Takeoff and Land- 
ing) aircraft have spurred the need 
for an airfield that is quick and 
easy to apply. If an aircraft does 
not require a runway, any clearing 
can be made into an airfield. 

“Rapid Site” will withstand blast 
pressures of 2,500 pounds per 
square foot and blast temperatures 
up to 3,000° F. It does not turn to 
putty when the temperature of the 
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outdoors climbs to 110° F. nor 
crack when it drops to zero. 

The material is sprayed on the 
site. It drys and hardens in 15 min- 
utes under normal conditions, 
within an hour under severe weather 
or temperature conditions. The 
liquid is a modified chlorinated 
polyester resin with fiberglas rein- 
forcement and temperature resistant 
additives. It is also economical. 

At the Air Force’s Aero Propul- 
sion Laboratory in Dayton, Ohio, a 
pad one-quarter inch thick and nine 
feet across withstood J-85 jet en- 
gine blasts equal to ten take-off and 
landing cycles. At another site, a 
base of fiberglas cloth was sprayed 
with fiberglas roving and the poly- 
ester resin. So far this 120-foot 
diameter pad has easily supported 
an Army Ch-37 helicopter and an 
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XC-142A VTOL, each weighing 
about 30,000 pounds. The helicop- 
ter flew around the edge of the pad 
repeatedly to see if the blade’s 
downdraft would crack or break the 
edges. It didn’t. 

Test sites near Munich, Ger- 
many; London, England; Dallas, 
Texas, and Moffett Field, Cal., have 
successfully withstood wear. 

In other uses, the spray can lay 
down a quick floor or storage base. 
One test built a quarter-inch shelter 
floor on top of soft sand. The floor 
stood up to use by autos, helicopters 
and a 17,500-lb. fire truck. 

“Rapid Site” is fast advancing 
out of the experimental stage. In the 
future, it’s easy to envision high- 
ways and streets, sidewalks, back- 
yard swimming pools and patios, all 
stored in spray cans until needed. 
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A quarter-inch thick pad of “Rapid Site’’ 
above, is strong enough to support this 
30,000 pound V/STOL aircraft when it 
finally lands. The polyester resin-base lig- 
uid has been sprayed on an area 120 feet 
wide at the LTV Aerospace Corp. plant in 
Dallas, Texas. Below, a mechanic holds 
up a skein of the resin and fiberglas ma- 
terial used to “build’’ the jiffy airfield. 
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NEWS IN BRIEF 





U-P.T. 


Document find. Dr. Jules Piccus (center), discoverer of the lost Leonardo manuscripts, 
and his dean, Dr. Edward More, listen while Dr. Ladislao Riti explains them to newsmen. 


Science 
Leonardo rediscovered 


A* American scholar searching a 
Madrid library for popular 
ballads of the medieval period dis- 
covered some 700 pages of manu- 
script and drawings by Leonardo da 
Vinci, which had been lost for over 
two centuries. It looks as if the 
priceless documents had simply been 
misfiled. 

Many of the drawings show a 
variety of complex machinery and 
indicate that Leonardo was the in- 
ventor of several devices including 
the chain drive. 

The newly found documents sub- 
stantially increase the amount of 
information available concerning the 
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scope of Leonardo’s genius. Prior 
to the discovery there were about 
5,000 pages of manuscript available. 
However, scholars have estimated 
that three quarters of all his manu- 
scripts are lost so that the extent of 
his genius will never be known. 


Bats not blind 


It is well known that bats navi- 
gate by means of highly developed 
echolocation systems. But the ex- 
pression “‘blind as a bat” is not cor- 
rect say two U. of Indiana scientists. 

Roderick A. Suthers and Julia 
Chase tested Gray bats and Lin- 
naeus bats and found that they were 
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able to distinguish visually between 
simple stationary patterns. The eyes 
of these mammals tend to be small 
and vision had been generally dis- 
counted as a useful sense. 


“Pill”? is for the birds 


A scientist from the U. of Mass. 
and a chemical company are now 
conducting tests on a “pill” which 
they hope will become the most ef- 
fective and humane method of con- 
trolling bird life in this country. 

Dr. David K. Wetherbee believes 
that a compound called Sudan Black 
B, which has strong embryocidal 
qualities can decrease the population 
of nuisance birds, without harming 
the birds themselves. Capsules of 
the compound were inserted, by 
hand in 2% tons of smelts, which 
were then spread over a sea gull 
nesting area in Nantucket Sound. 
The Sudan Black B destroys the 
embryos in gull eggs laid seven days 
after eating the fish. 

The “pill” is not permanently ef- 
fective, so the feeding operation 
would have to be repeated several 
times. But even one feeding serves 
to decrease the bird population. 
There are no harmful side effects. 


Fume devices don’t work 


Starting next year all new autos 
will have to be equipped with fume 
control devices. California already 
requires such devices but the de- 
pressing conclusion that can be 
drawn from the California experi- 
ence is that the gadgets don’t work. 
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Los. Angeles Air Pollution Con- 
trol director Louis J. Fuller told the 
Senate Public Works Committee 
that many cars were exceeding legal- 
ly permissable fume emissions after 
only 5,000 miles instead of the 
50,000 miles expected. 


Subliminal learning 


Dr. Raymond S. Ross, professor 
of speech and directar of the Speech 
Psychology Experimental Labora- 
tory at Wayne State University be- 
lieves that students can learn aca- 
demic subjects under the disguise of 
a favorite TV show. 

According to the speech specialist 
research at Wayne State has shown 
clear evidence that subliminal com- 
munication is possible. 

“We have demonstrated its feasi- 
bility on standard video tape. The 
application of these findings are 
both frightening and exciting. At 
Wayne State the interest is in ap- 
plications to painless learning.” 

Foreign language vocabulary 
words, for example, might be in- 
serted into a program such as “Bat- 
man” and projected staccato onto 
the screen so that the viewer per- 
ceives the words subconsciously. 

Researchers are now trying to be- 
gin studies linking. subliminal com- 
munication. and compressed speech 
(speeding up the normal rate of 130 
words per minute to 750). 

What the research group would 
like to do is find out if learning 
might not take place faster when 
“your conscious mind is not slow- 
ing you down,” as Dr. Ross puts it. 
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Tackles the tough ones. Month after month 
Dr. Isaac Asimov bravely takes on the 
hardest science questions that Science Di- 
gest readers can throw at him. He has 
already explained light and the theory of 
relativity. This month Dr. Asimov explains 
one of the toughest concepts in physics. 


ISAAC ASIMOV EXPLAINS 





What is parity? 


UPPOSE we give each subatomic 
S particle one of two labels: A or 
B. Suppose, further, that whenever 
an A particle broke up to form two 
particles, those two particles would 
be either both A or both B. We 
could then write A=A-+A or 
A—B-+B. If a B particle broke 
up to form the two particles, then 
one of those particles would always 
be A and the other B, so that we 
could write B =A + B. 

You might discover other situa- 
tions, too. If two particles collided 
and broke up to form three parti- 
cles you might find that A + A= 
A+B+B,orthatA+ B=B+ 
BEB; 

Some situations would not be ob- 
served, however. You would mot find, 
for instance, that A+ B=A-+ A, 
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or that A: B= A=B + AB. 

What does this all mean? Well, 
suppose you think of A as any even 
integer such as 2, 4 or 6, and B as any 
odd integer such as 3, 5 or 7. Two 
even integers always add up to an 
even integer (6—=2 +4) soA= 
A+ A. Two odd integers always 
add up to an even integer, too (8 = 
3+5)soA—B+B. The sum of 
an odd and an even integer, how- 
ever, is always an odd integer (7 = 
37:4) sso B= ASE Be 

In other words, certain subatomic 
particles could be called “odd” and 
certain others could be called 
“even,” for they form only those 
combinations and breakdowns which 
hold true in the case of adding odd 
and even integers. 

When two integers are both even 
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or both odd, mathematicians say 
they are of “the same parity;” if 
one is even and one is odd they are 
of “different parity.” Therefore 
when subatomic particles act as 
though some are odd and some are 
even and the rules of adding odd 
and even are never broken, that is 
considered “conservation of parity.” 

In 1927, the physicist, Eugene 
Wigner, showed that there was con- 
servation of parity among subatomic 
particles, because those particles 
could be considered as having “right- 
left symmetry.” Objects possessing 
such symmetry are identical with 
their mirror-images. The numerals 
8 and O and the letters H and X 
have such symmetry. If you flipped 
8, 0, H, or X so that right became 
left and vice-versa, you would still 
have 8, 0, H or X. The letters b 
and p do not have such right-left 
symmetry. If you flip them, then b 
becomes d and p becomes q—differ- 
ent letters altogether. 

In 1956, two physicists Tsung 
Dao Lee and Chen Ning Yang 
showed that parity ought not be 
conserved, for certain types of sub- 
atomic events and experiments 
quickly showed they were right. 


This meant that certain subatomic 
particles acted as though they were 
not symmetrical under certain con- 
ditions. 

For this reason, a more general 
conservation law was worked out. 
Where a particular particle was not 
symmetrical, then its antiparticle 
(with an opposite electric charge or 
magnetic field) was also not sym- 
metrical, but in the opposite fashion. 
Thus, if a particle resembled p, then 
its antiparticle resembled q. 

If the electric charge (C) and 
the parity (P) are taken together, 
then a simple rule could be set up 
describing which subatomic events 
could take place and which could 
not. This is called ‘“CP-conserva- 
tion.” 

Later, it was decided that in order 
to make the rule really fool-proof, 
one ought also to consider the di- 
rection of time (T), for a subatomic 
event can be viewed as happening 
either forward in time or backward 
in time. This is called ‘““CPT-con- 
servation.” 

In 1964, even CPT-conservation 
came into question, but no final de- 
cision has yet been reached there. 

—Isaac Asimov 





Are warts dangerous? 


Ordinary warts are not dangerous, 
and almost all of us have them at 
one time or another. About half of 
these warts will eventually disap- 
pear even if untreated. 

The wart is a viral infection of 
the skin and ordinary warts are not 
malignant and do not become so. 
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Adults are less likely to have 
warts than children. This may be 
the result of an acquired immuniza- 
tion—a build-up of antibodies that 
occurs as a person grows older. And, 
some people never get warts. 

Warts are contagious. They can 
be transmitted from one person to 
another or spread to different parts 
of a person’s body. 
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Warts can occur on any part of 
the skin, but most often appear on 
the hands, fingers and the soles of 
the feet. Those on the soles—plan- 
tar warts—cause the most trouble. 
Because of the pressure of shoes 
and walking, they are pushed in- 
ward instead of bulging outward, 
sometimes causing sharp pain. 

Usually warts are treated med- 
ically only when they are tender, 
painful, when they interfere with 
functions of the body or when they 
are so located as to be unattractive. 

The spontaneous disappearance 
of warts has often been linked in 
literature with suggestion therapy. 


Last summer I visited a place 
in New Brunswick, Canada, 
where my car seemed to be able 
to roll up.a slope from a dead 
start. How is this possible? 


The spot in Moncton, New Bruns- 
wick where this happens is called 
“magnetic hill” although it seems 
certain that magnetism has nothing 
at all to do with the phenomena. 

According to the National Geo- 
graphic Society similar spots have 
been reported in New York State, 
Georgia, Florida, the Dakotas and 
other parts of Canada. 

George Crossette, chief of the So- 
ciety’s Geographic Research Divi- 
sion says, “Investigations by sci- 
entists indicate that the phenomena 
described are usually the result of 
optical illusions. In some cases, the 
illusions are caused by the tilting 
of trees, houses and other objects 
due to a landslide in the area. 
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At Moncton the visitor drives to 
the top of a hill, stops his car and 
looks down a straight road. A big 
white sign stands about a quarter 
of a mile away. The visitor’s eyes 
tell him that the sign is unquestion- 
ably at the bottom of a downgrade, 
descending at least 10 to 20 feet in 
the 400 or so yards. 

But when the motorist releases 
his brake, the car does not coast. 
After stepping on the accelerator 
and eventually getting to the “bot- 
tom” of the hill, he does what the 
sign says: stops his motor, puts the 
gears in neutral, and releases the 
brakes. Incredibly, the car moves 
backward—coasting “up” the hill 
to where it started. 

No one, it seems, has fully solved 
the puzzle of the Moncton hill, but 
the illusion may be a combination 
of factors such as the lay of the 
surrounding land, the contour of the 
road margins, and the angle of the 
grade. 




















NEW FOR INDUSTRY 
Items in brief 


Converting scrap. The U.S. Bu- 
reau of Mines has picked a site in 
Itasca County Minnesota on which 
to build a demonstration plant that 
will use automobile scrap to convert 
an unused type of iron ore into suit- 
able blast furnace feed. Vast reserves 
of the ore called nonmagnetic tacon- 
ite are found in that part of Minne- 
sota. The demonstration plant, esti- 
mated to cost $4.5 million, will em- 
ploy a Bureau-invented process that 
converts the ore to the more accept- 
able magnetic variety by roasting 
with scrap steel. 


Silicone rubber roll-on roofing will last 30 
years. It’s a boon from the laboratories of 
GE. The rubber goes on with brush or a 
paint roller. Silicone prevents drying and 
cracking. Domed roof in the Bahamas 
(above) is covered with the new material 
which permits collection of clean rainwater. 














New frequencies for lasers (ruby and neo- 
dymian types) can be attained by a series 
of Raman cells developed by Union Carbide. 
Lab technician (above) is activating new 
cells with dimethyl sulfoxide liquid. Micro- 
scopic thermometer (below), a tempera- 
ture sensor called a “thermistor’’ is 
dwarfed by a praying mantis, but it op- 
erates over a vast range. 


Radio paging via pocket-size radio receiv- 
ers is being put into operation in 200 IBM 
offices throughout country. The object is to 


speed service to customers by diverting 
technicians in the field to new jobs. The 
dispatcher (right) keys her transmitter to 
send out an alert, which the customer en- 
gineer (above) hears. He then listens to her 
broadcast message. (Below). Twenty or 
more sections of metal pipe can be joined 
in an hour with new method. 
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Your telltale fingerprints 


by John and Molly Daugherty 


M” is the peak month for 


missing persons. Although 


most of them turn up (or are turned 
up) eventually, one in about 3,000 


is 


a homicide. It is then that finger- 


prints are handy! 


Aside from the fact that no one 


else has exactly the same finger- 
prints as you, what else do you 
know about dactyloscopy? 


E: 


Years after you've touched a surface, 
your fingerprints may still be developed 
from it, conditions being right. The 
circumstance that does not affect how 
long your fingerprints last is 

a. The condition of the atmosphere 

b. The kind of surface where you've 

left your prints 
c. Your race 


. Latent fingerprints usually come from 


a. Oil from the sebaceous glands of 
your skin 

b. Excretion of normal perspiration 

c. Fine dust on the surface you touch 


. The fetal month during which you de- 


veloped fingerprints was the 
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. Classification of fingerprints 


a. Fourth 
b. Second 
c. Seventh 


4. Of these men who contributed to crim- 


inology, the one who developed a meth- 
od of identification different from fin- 
gerprinting was 

a. Sir Edward Henry 

b. Juan Vucetich 

c. Alphonse Bertillon 
involves 
primary, secondary and _ sub-groups. 
The primary gives a numerical value to 
whorls. The others use letters. The 
primary has two divisions—loops and 
arches (L) and whorls and composites 
(W). Prints of the ten fingers are 
bracketed into five pairs of two: right 
thumb and index, right middle and ring, 
etc. 
Possible combinations for the first pair 
are L/L, L/W, W/L, and W/W. Each 
combination of the second pair may 
combine with the first and so on 
through the fifth pair. 
The total number of primary combina- 
tions is 

a. 256 

b. 512 

c. 1,024 
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6. Fingerprints were first used 
a. For criminal investigation 
b. By individuals for personal identi- 
fication 
c. By local police departments 


7. The four major types of fingerprints in 
the Henry System are arches, loops, 
whorls and composities. The most com- 
mon are 

a. Arches 
b. Loops 
c. Whorls 


8. Friction ridges in fingerprints vary in 
size with age. Forgeot drew a line 
perpendicular to parallel ridge lines 
and counted the number of intersections 
in a 5 mm.-length of the line. The 
greatest number of intersections oc- 
curs in the fingerprints of 

a. Infants 
b. Twelve-year-olds 
c. Adults 


9. When the friction ridges of a finger- 
print form arches, loops and whorls, a 
single ridge line approaching the cen- 
tral pattern may bifurcate (form a Y 
and terminate). This is called a delta. 
The pattern normally having two deltas 
is the 

a. Arch 
b. Loop 
c. Whorl 


10. The FBI has millions of fingerprints in 
its files. The figure closest to the num- 
ber on file in Washington is 

a. 178,000,000 
b. 53,000,000 
c. 683,000,000 


Answers: 


I—c Your race. It can’t affect how 
long your prints last. 

Atmospheric conditions and the 
nature of the surface you touch can, 
however. You'll leave good finger- 


90 


prints a short time after you've 
touched a smooth, nonporous surface, 
such as steel or glass, with sweaty, 
bloody or greasy fingers. 

Brass is an exception. Although 
your fingerprints may seem invisible 
on brass, they'll show up later be- 
cause of the etching from corrosion 
of the metal. 


2—b Excretion of normal perspira- 
tion. The apex of the friction ridges 
on the fingers show pores which are 
the exit point for perspiration glands. 
Under magnification, the exact -posi- 
tion of these pores aids fingerprint 
identification. 

Sebaceous oil glands are associated 


' with hair follicules. The fingers and 


palms do not secrete much oil, though 
the fingers may pick up oil from 
touching oily parts of the body. 


3—a The fourth month, between the 
100th and the 120th day. Before then, 
the fetus has absolutely smooth fin- 
gers. 

A newborn baby’s fingers, photo- 
graphed through a prism, can reveal 
clues to possible brain, heart, kidney 
and lung abnormalities. 


4—<c Alphonse Bertillon. He was so 
much opposed to fingerprinting that 
France did not adopt it until after 
he died in- 1914. He he designed a 
system of eleven body measurements 
to identify criminals. In 1895 London 
both fingerprinted and measured 
criminals. 

Juan Vucetich did research on fin- 
gerprinting in Argentina. His classi- 
fication system is still used for the 
most part in the great majority of 
Latin-American and Spanish-speak- 
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ing countries. 

Henry, with the help of Galton’s 
research, developed the fingerprint 
classification system basic (with a 
few modifications) to the systems 
used today in all English-speaking 
countries. 


5c 1,024. To get the fractional 
notation for the 1,024 combinations 
to put on the fingerprint cards, values 
are assigned for each whorl thus: for 
a whorl occurring in the first pair, 
16; the second pair, 8; the third, 4; 
the fourth, 2; and the fifth, 1. These 
values are substituted in the formula 
for all possible combinations. For 
the first pair, W/L becomes 16/0, 
etc. Then numerators and denomina- 
tors are added, too, but 1 is added to 
both numerator and denominator to 
take care of cases like L/L being 
O/O. Before the attained fraction 
is recorded, it is inverted. 


6—b By individuals for personal 
identification, chiefly to prevent fraud. 
Clay tablets in China about 200 B.C. 
show fingerprints apparently used to 
identify the author. 

Fauld published the first proposal 
for the use of fingerprints to identify 
criminals in 1880. In 1889 Scotland 
Yard adopted Henry’s system of 
classification, which was an elabora- 
tion of Galton’s work on fingerprints. 
New York police obtained the first 
fingerprint conviction in the United 
States on March 8, 1911. 


7—b Loops. They comprise about 
60 percent of all prints. Composites 
show features of two or more of the 
other varieties. 

The loops start and end on the 
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same side of your hand. Radial loops 
recurve toward the thumb. Ulnar 
loops slope toward the little finger. 
When the ridges make a spiral or 
complete circle, they are whorls with 
a double or single core. Arches are 
parallel ridges which arch toward the 
end of the finger as they run from 
side to side. 


8—a Infants. Newborn babies have 
15 to 18 ridges per 5 mm. Twelve- 
year-olds have 12; eight-year-olds, 
13. Adults usually range from 9 to 
10 ridges except when the hand is 
extra large. Then there are only 6 
to 7 ridges per 5 mm. 


9—c Whorls. In whorl formations 
one or more ridge lines completely 
recurve around the core of the print. 
They usually form two deltas. A 
delta can also form when two parallel 
ridges diverge. The point of diver- 
gence shows the location of the delta. 
A true loop has one delta, and plain 
arches have none. A tented arch may 
have a delta, however. The loop as 
a pattern appears on over 60 percent 
of fingerprints. 


10—a 178,000,000. There were 178,- 
942,227 fingerprint cards at the FBI 
last May, and of course the file keeps 
growing. The FBI files criminal 
fingerprint records separately from 
civil ones. Of course there may be 
duplications. 


Score yourself: 

9—10 right—Better join the FBI! 
4— 8 right—Bone up on finger- 
prints. 

0— 3 right—At least you know 
dactyloscopy isn’t po- 

etry. 
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month preceding date of issue. 


New York, New York 10022. 





SCIENCE AND CHEMISTRY 





FIREWORKS! Rocket fuels! Explosives! LTasily 
prepared formulas $1.00. U.S. Pyrotechnics, Box 234, 
Cedarhurst, New York 11516SD. 

FREE Periodic Classification of Elements and Con- 
version Tables With Catalog 25¢. Chemicals, Ap- 
paratus, Biology. Mid-States Scientific, 7053 N. 
Clark, Chicago, Ill. 

VORTEX Atom booklet with 1967 supplement on 
“The Duality of Particle and Wave’’. The vortex 
theory avoids the contradictions of the nuclear theory 
by substituting a structural center for the nucleus. 
25 cents, C. F. Krafft, 4809 Columbia Road, Annan- 
dale, Va, 22003. 


300 Page Chemical & Apparatus Catalog $2.00. 
Laboratory Materials, 1330A Hyde Park, Chicago 15. 
EXPLOSIVES—Tlireworks—detonators. New man- 
ual reveals formulas, preparation only $2. Free with 
order, $2 certificate for fuse. Professional fuse, 75’, 
$1. Pyrochemsd, Box 169, Berlin, New Jersey 08009. 


TV CAMERA kits for do-it-yourself experimenters, 
Ideal science project. Catalog 10¢, ATV Research, Box 
396SD, So. Sioux City, Nebr. 68776 

ROCKETS! 3 Solid fuel aluminum = rockets— 
Smoke trail, safety chlorate fuel. Complete—$1.00. 
Pyrotech, Box 701-M, Manches' Vermont. 

PRODL Formulas send -00, Toni Chem 
5540 Hollywood Blvd., Tollywood, California 9002: 


ROCKET Or fireworks fuse 3/32” diameter water 
proof 25 feet $1.00 — 125 feet $4.00 postpaid. 
Free catalog. Zeller, Box 642, Hudson, Mich. 49247. 

ROCKETS. New illustrated catalog 25¢. Single 
and multistage kits, cones, engines, launchers, 
trackers, rocket aerial cameras, technical informa- 
tion. Fast service. Estes Industries, Dept. 42, 
Penrose, Colorado 81240 

CIIEMICALS, Biologica. » apparatu 

ssils, preserved specimens, telescope: “minerals and 
. New illustrated catalog only ¢. Dover Sci- 
entific Co., 1207 First Avenue, New York, N.Y. 10021 
Open all day Saturday. 


































microscopes, 











FOR INVENTORS 





PATENT Searches including Maximum speed, full 
airmail report and closest patent copies, $6.00. 
Quality searches expertly administered. Complete 
secrecy guaranteed. Free Invention Protection forms 
and ‘‘Patent Information.’’ Write Dept. 14, peat 
ington Patent Office Search Bureau, 711-14th, N. 
Washington 5, D. C. 

PATENT Searches complete and thorough. Re- 
lated copies Air Mailed with maximum speed $6 
Free ‘‘Protection Forms’’ and ‘‘Patent Information’’, 
Write American Patent Search Company, Dept. 29, 

















711 14th St., N.W., Washington, D. C. 20005 
INVENTIONS WANTED 
INVENTIONS Wanted. Patented, unpatented. 


Global Marketing, 2420-AC 77th, Oakland 5, Calif. 
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CLASSIFIED ADVERTISEMENTS 


$3.00 each additional line. Minimum space ac- 
cepted is 2 lines, payable in advance. Count 45 characters and/or spaces per line. 
inserted under the proper classification, copy must be in our office by the Ist of the second 
The next available issue to place an advertisement in 
Science Digest is July. The closing date is May Ist. Send remittance and order to: 
Martin Gluckman, Classified Advertising Manager, Science Digest, 575 Lexington Avenue, 








To be 









INVENTORS! Don’t sell your invention, patented 
or unpatented, until you receive our offer. Eagle De- 
velopment Company, Dept. J, 79 Wall Street, New 
York 5, N. Y. 





TREASURE FINDERS 





NEW Revolutionary analytical transistorized met- 
al detector. Push button tuning, automatic tuning, 
etc. Many models. Free catalog. Gardiner Elec- 
tronics Co., Dept, 59, 4729 North 7th Avenue, 
Phoenix, Arizona 85013. 

WATER! Drill your own well for 2¢ per foot! 
Depths to 200’. Information $1.00. (refundable) 
Deep Rock Drilling Company, 701 Trafco, Opelika, 
Ala. 36801 

NEW Scientific instrument detects buried gold, 
coins, treasures, silver. $19.95 up. Free catalog. 
Write: Releo-A88, Box 10563, Houston, Texas 77018. 














PRECIOUS STONES AND MINERALS 





GOLD Nuggets. $4.00. From Miner, Moneyback 
guarantee. Les Lea, Box 1125, Mt. Shasta, Cal. 96067 





EDUCATION & INSTRUCTION 





EXPERIMENT With sleep-learning! Fascinating, 
educational. Use your recorder, phonograph or amaz- 
ing new Electronic Educator endless tape-recorder, 
Astonishing details, huge catalog of tapes, records, 
equipment free! Sleep-Learning Association, Box 
24-SD, Olympia, Washington 98501. 


EARN A British diploma in Radionics, Botanic 
medicine, Homoeopathy. Super-Science, Divinity, 
Philosophy. 35 courses, prospectus free. Brantridge 
Forest School ‘‘Lodg Brantridge Forest, Bal- 
combe, Sussex, England. 


BIG Money in advertising! Exciting Career — 
Booming field! Learn at home! Meet successful 
businessmen. Mevealing ‘‘Advertising Career Kit” 
= Free! North American School of Advertising-ME 
Newport, California 92660, 

ANYONE Can sing beautifully! Terrific course. 
ee Publisher, Box 118-SDB, Brooklyn, N.Y. 

203. 

LEMURIAN Viewpoint — Thought-provoking dis- 
cussions of Universal Truth, man’s purpose on earth, 
reincarnation, and subjects from Lemurian Philoso- 
phy. Send for free copy. Lemurian Fellowship, Dept. 
642. Box 397, Ramona, California 92065, 

CORRESPONENCE Courses—B.Sc., Engineering, 
Electroni Catalog $1. Canadian Institute of Sci- 
ence & Tee hnology, 263K Adelaide St. W., Toronto. 

EARN College or High Sehool Diploma at home. 
Free brochure, Ohio Christian College, 1156 Striebel 
Road, Columbus 13, Ohio 43227 






































BOOKPLATES 





FREE Catalog—Many beautiful designs. Address 


Antioch Bookplate Co., Yellow Springs 13, Ohio, 
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BOOKS, PERIODICALS 





KNOW More about the earth you live on. Earth 
Science, bimonthly Magazine, Box 550S, Downers 
Grove, Ill. 60615. Subscription $2.50. Sample 35¢. 





1Q TEST 








N OUR IQ. _ Mail $1 for nationally used 
“self-scoring’’ adult IQ test to Test Company of 
America, Dept. SD-4, 100 Pine St., Verona, 


07044. Superior quality & accuracy 100% guaranteed. 





SPORTING GOODS AND EQUIPMENT 





GOLFERS For higher score try “*No-Slice’’ $1.35. 
House of Basel, P. O. Box’®8, Lakeland, Fla, 33802. 

PLEASE Be sure to include your zip code when 
ordering merchandise from classified advertisements, 
You'll receive faster delivery. 

POWERFUL, Accurate aluminum crossbow ee 
home made. Complete plans: $1.00. ‘‘Crossbow’’ 
Box 192-S, Dunellen, N.J. 08812 











MUSIC AND MUSICAL INSTRUMENTS 





SONGWRITERS Wantea: Send song material for 
recording consideration. Tin Pan Alley, 1650 Broad- 
way, New York 10019 

SONGS, Poems wanted for publishing, recording 
at our expense! Talent, 17-S Longwood Road, 
Quincy, Mass. 02169 








HI-FI STEREO AND ELECTRONICS 





ARISTOTLE Tutors best on pre-recorded tape. 
Halvorson Assoc., Box 9975, Chevy Chase, Md. 20015 

YOUR Classified ad in this space will be seen_by 
more than 146,000 active mailorder buyers. For 
rates and information write: Classified Ad Dept. 96, 
science Digest, 575 Lexington Ave., New York, New 
York 10022. 
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AUTO SUPPLIES AND EQUIPMENT 





FREE Information on building or buying a Capac- 
itor Discharge Ignition System under $25.00. Syd- 
mur, Dept. 25, Midwood Sta, Brooklyn. N. Y. 11230. 

“BLACK Box’’ starts car from house, Only three 
wires. Works in car also. Diagrams, instructions: 
$1.00. ‘*Enter’’, Box 192-S, Dunellen, N.J. 08812 








GAMES, TOYS AND NOVELTIES 





featherweight, for postal or pocket 
Chess By Mail Club-SD, 
01880 


CHESS Sets, 
use. $1 each, $10 dozen, 
Box 414, Wakefield, Mass. 





MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 


1000 AMAZING Tricks, stunts, 
log! Illustrated! Exciting! Only 10¢. 
Mysteries, Dept. SD7C, Ft. Lauderdale, 
33308. 









magic! Giant cata- 
House of 1000 
Florida 








HOBBIES AND COLLECTIONS 





GROW Orchids at home! Book & Price list 25¢. C. 
Presner, Box 10, Coral Gables, Florida. 33134 





STAMP COLLECTING 





FROM War torn Viet Nam, 50 scarce pictorials 
$1.00. Approvals accompany. Merryman Stamps, 
P.O. Box 50, Somerville, N.J. 08876. 
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115 DIFFERENT Worldwide Stamps $1.00. Ap- 
provals. Jacobsen, Crompond, New York, 10517. 

INDIAN Stamps all different 50 $1.00 100 $5.00 
Kelman 1, Elliott Road, London NW4 England. 

YOUR Classified ad in this space will be seen_by 
more than 146,000 active mailorder buyers. For 
rate and information write: Classified Ad Dept. 96, 
Science Digest, 575 Lexington Ave., N.Y., N.Y. 10022 











COINS, TOKENS CURRENCY 





FRANKLIN Halves, scarce dates, Satisfaction 
guaranteed. $1.25 each: 1958P, 1957P, 195 1949D, 
$1.50 each: 1949P, 1950P, 1950D, $2.50 eac’ 1949S, 
1948D, $5.00 each: 1948P, 1953P, $8.00 each: 1955P. 
Rav’s Coins, 6051, Streator, Ill. 61364. 


OLD Time Lincoln cents! 10 Different before 1931 
only $1.00. Gene Cariton, Chandler, Okla. 74834 











PETS—BIRDS, CATS, HAMSTERS, ETC. 





LIVE Seahorses, marine specimens aquarium sup- 
plies. Illustrated catalog 15¢. Marine, Box 248-104, 
Dania, Florida. 





RABBITS, FUR BEARING ANIMALS 





MAKE Big money raising chinchillas, guinea pigs, 
. mink or pigeons for us. Free information. 
Keeney Brothers Farms, New Freedom, Pa. 17349. 








OF INTEREST TO WOMEN 





Home Addressing! Longhand, 
send stamped, self-ad- 
Box 1626-SD, 


$45.00 THOUSAND, 
Typewriter. Information, 
dressed envelope. Brewster, 
water, Florida 33515 





MONEYMAKING OPPORTUNITIES 





Address and mail new self-selling 
No stock to carry. Free de- 
Dept. HBD, 


MAKE Money. 
catalog. Big profits. 
tails. Schoch’s Mail Order Service, 
P. O. Box 267, Lynn, Mass. 01° 

SELL National zip code Directories. All need it! 
Contains 33,000 listed Post Offices. Send $1.00 today 
for sample & prices.. 40% Profit! Glenna Sales, 331 
N. Austin, Chicago, Ill. 60644 
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PROFITABLE OCCUPATIONS 





Earn 10,000 to 
United Mortgage 
Marietta, Georgia 30060. 


BECOME A _ mortgage broker. 
50,000 year. Complete details. 
Co., P. O. Box 2684-S.D., 





RUBBER STAMPS AND OFFICE SUPPLIES 





DE Six Name plates, door signs. Free catalog. En- 
















g, 34 Cora Ave., Williamstown, N. J. 08094. 
PERSONAL 
phen Paid without borrowing — Nobody refused 
$ Bad credit no problem—Not a Loan 
C i or Free application—National Accept- 
ance. 5133 N. Central, Phoenix, Arizona 85012 or 
119 Ann St., Hartford, Conn., 06103. Dept. SDC. 





RESURRECTED Billions will farm ocean bottoms 
when seas removed by coming whirlwind! Free. 
Write: Harvest-SD, Jefferson City, Mo, 65101 

“PSYCHIC Dominance—How to rule others with 
your thoughts.’’ Full Course—with stirring Exer- 








cises. $3. Tllustrated. Satisfaction or refund.— 
Clarion, Box 9309-S, Chicago, Ill. 60690. 
WANTED—MISCELLANEOUS 





MERCURY-Gold-silver-platinum for cash. Circu- 


lar. Ore assays. W-Terminal, Norwood, Mass. 
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Mr. Smith meet Mr. Hoover 

I’m not sure where the name John 
Smith came from on my interview 
with the Director of the Agricultural 


Research Center? (“Tomorrow’s 
New Foods,” Jan., ’66). The inter- 
view of course, was with Sam R. 
Hoover, Ph.D., Assistant Deputy Ad- 
ministrator of Nutrition, Consumer 
& Industrial Use Research. 

Victor Brock 

Bethesda, Md. 


Mobot and Monster 

Reading the article on the Loch Ness 
beasty (“Looking for the Monster,” 
Jan ’67) and the possibility of a giant 
sea slug being the cause made me 
recall a recent story in Sea Frontiers. 
The robot diver, Mobot, has televised 
and photographed a fifteen foot “ob- 
ject” that may be a ‘‘sea serpent.” 
As such creatures do exist in the sea, 
then perhaps Loch Ness is only an- 
other habitat. There may even be a 








MISCELLANEOUS 





ZIP. Code directory list every P. O. in the U.S. 
and possessions—35,000 listed $1 P.P. Lewis Sales, 
Box 1238, Clarendon Hills, Ml. 60514 


HOW To build a still. Humorous, factual, illus- 
trated, 50 pages. Includes distillation, fermenta- 
tion, wine, homebrew, taxes, etc, Over 25 recipes. 
$2.00. Buze, Box 490 E, Norman, Okla. 73069 


ZIP Code Directory, all 50 States, over 35,000 
listings $2.00 postpaid. Standard, Dept. SD-3, Box 
16213. Phoenix, Ariz, 85011 


PROTECT Your checks, U se Check Protector Kit, 
Check Book Cover, Ball Point Pen, Perforter Rooler, 
ara ihe Lewis Sales, Box 123, Clarendon Hills, 

I. 6051 


NEW! Your photo on 100 gummed photo stamps 
ae Weissmart, 194-SD Hewes St., Bklyn, N.Y. 
11211 


KILL Termites yourself-Information 25¢. Johnston 
Co., 5419 4th Ave., Beaver Falls, Pa. 


JOIN The Lost In Space fan club. Send 25¢ with 
your name & address. Ronald Korch, 9 3rd St., 
Passaic, N.J. \ 

= 
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fresh and a salt water species. Send 
a Mobot to Loch Ness! 
JAmes M. Scorr 
Redwood City, Calif. 


+ 
An appeal answered 

I am so happy you had the brilliant 
idea of publishing my letter request- 
ing copies of Science Digest for our 
missionary libraries. I never expected 
that. And you would be surprised at 
the number of readers who have 
answered the appeal, and promptly 
too. 

May the Christ Child bless all of 
your efforts im making mankind 
aware of the scientific dist¢overies 
which make this world a better place 
to live in. 

Sr. PAULINE-MarlE GrysON 
St. Theresa’s Noviciate 
P.O. Box 15 

Pacdal, Baguio 

Philippines 


Shades of Hitler 
“Some geneticists suggest betterment 
of the species should follow the prin- 
ciples of animal husbandry, relying 
on artificial insemination for stronger 
progeny.”— Science Digest Jan. ’67. 
Shades of Adolf Hitler! You must 
be joking. Where do I turn in my 
membership button to the human 
race? 

Jim CHELIKOWSKY 

Manhattan, Kansas 
Science Digest did not reconimend 
this practice. We were merely doing 
our job and reporting the fact that 
somebody else does. Ed. 


Science for people 
Regarding the article “Stay Young 
With Ions” (Jan. ’67). This experi- 
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ment seems to demonstrate the health 
value of negative ions—fine. But the 
question is: How does a mere human, 
with limited scientific knowledge, 
benefit from this experiment. 

{ am sure many people who buy 
your magazine have a limited knowl- 
edge of science. The experiments 
make good reading, but people are 
interested in themselves—that is they 
are practical minded. Theories and 
experiments don’t help much, unless 
one: knows how to apply them to 
practical advantage. After all, the 
rats don’t buy the magazine. 

C. M. THoMAs. 

Glendora, N. J. 
Science Digest has the additional job 
of reporting new scientific findings 
which may, one day, be applicable to 
people.—Ed 


More UFO's 
In your list of instructions on “What 
To Do If You See A Flying Saucer” 


(Dec. ’66) I would like to point out | 


that jumping to conclusions isn’t rel- 
egated to the general public alone. 
Rule #2 states that “if you think you 
are seeing a spaceship. . .”” Who’s 
putting words in who’s mouth. 
There is certainly a lot of trouble 
and expense being assumed over 
these UFO’s which are supposed to 
be swamp gas or hallucinations and 
are being seen mostly by science- 
fiction readers or drunken or hys- 
terical people. If there is nothing 
but nothing to all of this, why all the 
uproar? It seems that there is a lot 
of credence being given something 
that is called incredible. 
ELinor NorTHUP 
Youngsville, Pa. 


After suffering through your article 
on UFO’s I’m afraid that if you don’t 
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Changing 
Your 
Address? 


If you’re planning to move, please 
let us know six weeks before chang- 
ing your address. Attach address 
label and fill in your name and 
new address. This will insure 


fast service on your subscription. 


ATTACH LABEL HERE 


(Address label found on 
wrapper of Science Digest.) 


(If not available, be sure 
to include your old ad- 
dress including Zip Code 
Number.) 





Be sure to send back your old and 
new address to: Science Digest, 
Box + 654, New York, N.Y. 10019 





(please print) 


NEW 
Address. 





City. 





State_ s S= 





ZIP CODE 


Seamer 


95 





ne Ss Se eee ee ee ee ee ee es eee ee ee ee ee ee ee es es ee ee 
ee ee eee ee ee ee ee eee ee ee ee ee ee ee ee es a oe ee 


ro 








stick to reporting and examining the 
facts honestly, you may loose some 
of the discriminating readers you 
have attracted. I do not believe it 
can be the function of Science Digest 
to present opinions on scientific enig- 
mas such as the UFO puzzle, wheth- 
er they be frankly stated or subtly 
disguised, as they were in this in- 
stance. ® 

In addition the article revealed 
ignorance and/or omission of im- 
portant facts, besides the grossest 
misstatements of fact. This was one 
of the most insidious debunking jobs 
I have ever had the displeasure to 
read. 


CHARLES S. CARLYLE 
New York, N.Y. 


Your article on UFO’s was excel- 
lent. Though we at the Michigan 
Investigators of the “Flying Saucer” 
Phenomenon do not agree with all 
of it, we are glad that respectable 
magazines are finally giving the so- 
called “flying saucer mystery” the 
thought it deserves. 

However, we did catch a small 
statement in the section “What To 
Do If You See A Flying Saucer,” 
that we must sound off about. The 
last sentence says ... “All saucer 
organizations have vested interest in 
having every sighting turn out to be 
a spaceship.” Sorry. Our group has 
a “vested interest” in seriously ex- 
plaining the object in a reported 
sighting, before labeling such an ob- 
ject as ‘unknown.” In fact, we have 
explained several that are still “un- 
known” on other saucer clubs lists. 

We also recognize the fact that 
“positive unknowns” have been 
tracked on radar, that deaths have 
been caused by UFO’s (not “flying 
saucers”), and that the investigation 
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by the University of Colorado is not 
going to change much public opinion. 
Here is one of our decisions that 
has set us apart from almost all other 
saucer clubs: We believe, as does 
the author of your article, that the 
Air Force and other government 
groups have very little restricted in- 
formation on UFO’s. We think it 
has some but certainly not enough 
to justify the charge of “sinister con- 
spiracy’’ as others would have us 
believe! 
Joun C. SHERWOOD 
Marshall, Mich. 


I visited the area in California shown 
in one of the UFO photographs you 
printed. The paved road at that point 
is about 24 feet wide. The ground 
under the object consists of loose 
dirt. There is a circular patch of 
cultivated soil next to the concrete 
pipe. You imply that the photo does 
not show a cloud of dust,” but this 
dirt could form a “cloud of dust” 
under certain wind conditions. I am 
of the opinion that the “cloud of 
dust” exists and that the white area 
by the second pipe is a patch of loose 
soil. 

KENNETH LARSON 

Los Angeles, Calif. 


The article entitled, “UFO’s, What 
a New Investigation May Reveal.” 


didn’t hint at what a new investiga- 


tion may reveal, to me. It revealed 
only skepticism and a rather patron- 
izing attitude. You make me won- 
der seriously what sort of a science 
digest, Science Digest really is. It 
would appear to me that you have 
a very casual manner about dismiss- 
ing anything you may find strenuous. 

Jack Brossom 

Detroit, Mich. 
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Mooncraters? 


HE photo above was not taken 

by the latest Lunar Orbiter. 
It is a view of Yucca Flat, locale for 
underground nuclear testing at the 
Nevada Test Site. The loose, grav- 
elly soil, known as desert alluvium, 
usually caves in (decavitates) after 
a deep underground test, forming a 
huge saucer-shaped depression at 
the surface. The small black object 
in the upper portion of the picture 
is a drill rig preparing another test 
shaft. The site is 65 miles northwest 
of Las Vegas, and is an area that 
has seen more nuclear detonations 
than any other place on earth. Since 
June 30, 1966 there have been 278 


blasts. The first nuclear detonation 
took place there on January 27, 
1951. Since that time the test site 
has been used for a variety of nu- 
clear tests. In addition to air drops, 
detonations have occurred from bal- 
loons, towers at ground level, and in 
shallow excavations. In 1953, an 
atomic artillery shell was fired from 
a cannon and successfully deto- 
nated. In 1957, an air to-air nuclear 
missile was launched and detonated 
over the site. But since the test ban 
treaty, the site has been used ex- 
clusively for deep underground 
tests, the only kind allowed under 
the terms of the treaty. 








- American Basic Science Club’s MASTER LAB...a 


HOME SCIENCE LAB AND COURSE 


You Get ALL the Following Equipment in 9 Monthly Kits 


All the equipment for basic electrical experiments with 
Wheatstone Bridge (measures resistance), Magnetizer ond 
De-magnetizer, Thermocouple, Potentiometer, 

Continuity Tester, Extinction Voltmn 

Solenoid Coin Tosser, Electromay 

Relay, Neon Lamp, Galvanometer, 

Induction Coil, Resistors, Chemicals ond 

Electrodes for Plating and Electrolysis. 


FOR SAFETY o step-down Isolation 
Transformer provides required current 


(Available as a Separate Unit for $8.95 Postpaid) 


A Neon Lamp that flashes at intervals you can synchronize 
with the speed of rotating or vibrating objects in order 

to ‘freeze’ their motion to permit close study and 
checking frequencies and RPM, Flashes are timed 

by @ high speed Oscillator. Operates on the Master 

Lab DC Power Supply, (When bought as a separate 

unit uses 0 90 Vt Battery that is included in unit price.) 


(Available as a Separate Unit for $7.95 Postpaid) ~ 


Crystal Photocell, ‘Electronic Amplifier, Relay, large Condensing 
Lens in Cabinet Mount, Features automatic “on-or-off"* or holding 
circuit operation. Sensitivity Control, Plug 
in Outlet for controlled circuit. Use for 
alarms, counters, etc. Operates on 115V 
AC. A basic unit for many exciting 
experiments. 


| (Available as a Separate Unit for $8.95 Postpaid) 


Electronic Computer multiplies, di calculates powers, 
roots, logarithms. Set up the problem on the scales of two 
linear potentiometers and find the answer by listening for 

the null point on the third potentiometer. More 


‘educational, and practical than similar 
computers that sell for several times the price. 
Easy to ossemble Complete with Headphone. 


4 
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(Available as a Separate Unit for $4.95 Postpaid) 


Exciting optical projects for the study of light. Equipment 
includes: five Precision Lenses, Prism, Polarizing Filters. 
Diffraction Grating, Mirror, Telescoping Tubing, 
Lens Mounts, Tube Holders and Brackets. 
All the parts and instructions to build a Microscope 
Camera Obscure, Camera Lucida, Polariscope, 
‘and many other optical devices. 
(Available as a Separate Unit for $6.95 Postpaid) 


A PRECISION 35MM ENLARGER . . . horizontal type 
with twin condensing lenses and 3” F/L projection 
ens. Praduces quality enlargements up to 8x 10" 
Contact Print Frame tokes negatives up 3/2""x4%" 
3 Plastic Developing Trays, Neon Safelight, Tray 
Thermor Film Clips, Developing Chemicals, 
Printing and Enlarging Paper and Darkroom Hand- 
book. Make quality enlargements for 6c. Make 
prints for only 2e. 


(Available as a Separate Unit for $9.95 Postpaid) 


SHORTWAVE AND BROADCAST RADIOS. 3-tube regenerative 


Trouble 
Shooting 
with the 
Signal 
Tracer 


cirevit. Uses 115V AC house current. Complete with headset. > 

CARBON MICROPHONE ond 2-stage AUDIO AMPLIFIER 

RADIO TRANSMITTER for code or voice. F 

RIPPLE TANK WAVE GENERATOR with variable 

frequency. Produces waves, nodal lines, etc. 

Invaluable in understanding wave theory. 

SIGNAL TRACER, SOLDERING IRON ond 6-2 — 

CONTINUITY TESTER. Valuable trouble 
shooting tools. Use explained in accompanying 
manval ‘Simplified Radio-TV Servicing 
CODE PRACTICE OSCILLATOR with manual 
“Steps to o Hom License.” All you need to pass 
the FCC Ham License Exam. 
An exciting learn-by-doing course ond lab. You 
get more than 25 dollars worth of electronic ports 
by GE, RCA, MALLORY, STACKPOLE, TRIM, CINCH, 
CENTRALAB, ond other reliable manufacturers. 

(Available as a Separate Unit for $18.80 Postpaid) 


Changes regular 110-120V AC te the direct current 
required for electronic projects ond experimenting. 
Consists of a Power Transformer, Vacuum Tu 
Rectifier, 20/20MFD Copaciter Filter Circuit , ond o 
Potentiometer Veltage Selector. Dial Control for 0 to 
85V. A safe Isolated Power Supply that eliminates 
the need of expensive multi-volt batteries. 


(Available as a Separate Unit for $6.95 Postpaid) 


“Projection-type" Camera takes and prints pictures 
of subjects mounted on microscope slides. Enlarges 
up to 100 times. Takes the place of microscope, 
camera and printer. No other equipment needed 
Includes: Developing Trays, Chemicals, Paper, 
Microscope Slides and Safe Light. Uses standard 
aad g sizes of regular roll film. 


(Available as a Separate Unit for $8.95 Postpaid) 


F 


Has interchangeable projection assemblies — 
one for standard 35MM slides, ond the other, 
with greater magnification, for microscope| 
slides. Comes with 140 watt GE Projection 
Lamp. Large Twin Condensing Lenses for extra} 
brightness, sturdy Steel Housing with inner 
chimney and baffle for cool operation. 
{Available as a Separate Unit for $6.95 Postpaid) 


e TRANSMITTER consists of o Light Source, a Modulating 
Reflector Diaphragm ond an Optical Projection 
System. The RECEIVER is o Two-Stage Audio- 

‘Amplifier, controlled by © Photo: 

electronic Cell that catches 

the projected light beam 

and couses the original 

sound waves to be repro 

duced in the headphone. Talking on a Light Beam 


(Available as a Separate Unit for $14.95 Postpaid) 


ATOMIC CLOUD CHAMBER WITH PROJECTOR ILLUMINATOR, See 
the vopor trails of alpha ond beta particles, and of cosmic rays 
SPINTHARISCOPE. Shows exploding atoms. 
ELECTROSCOPE — metal housed with Scale 
ond Magnifying Viewer. Measures back- 
ground radiation and tests sample sources. 
SAFE RADIOACTIVE MATERIALS. Alpha Source 
in handy container and Uranium Ore. 

Full instructions and explanations open up 
the fascinating field of nuclear physics. 


(Available as a Separate Unit for $6.95 Postpaid) 


‘Cloud Chamber 


Analyze spectra of glowing gases. See and 
identify the Fraunhofer Lines. A quolity 
instrumerit featuring an easy-to-read built- 
in scale and a powerful condensing system 
for a bright spectrum. Equipment includes 
Alcohol Burner and a 2 Watt Neon Spectral 
Lamp. Full instructions cover theory and uze. 
(Available as a Separate Unit for $5.95 Postpaid) 


{ 140 wait filter type UV LAMP. Heavy metal cabinet. 
6 Foot Cord, Rotary Switch. Produces dazzling color 
4 effects with invisible black light. Has many uses 


ape in the fields of Mineralogy, Crime Detection and 
Gigli Science. Accessories include Invisible Ink, Tracer 
Se MM Powder, Fluorescent Crayons. 
(Available as a Separate Unit for $6.95 Postpaid) 

5 A practical Transit. 6X erect image telescope with 
Range Finder Reticle for measuring remote distance: 
and heights. Vernier reading for both horizontal and 
vertical scales. Leveling Head with Thumb Screw 
Adjustment ond Spirit Level. Clamps under head 
hold wooden legs of Tripod. (Legs not included, 


¥ Instructions cover elementary surveying, range-finding, 


(Available as a Separate Unit for $5.95 Postpaid) 


30X erect image. Extends to 30” length. Five 
ground and polished. Lenses. Ramsden Eyepiece. 
Sturdy Equatorial Mounf mckes it easy to fol. 

low the movement of heovenly bodies. Mount 
has fittings for wooden iegs that complete yy 


the tripod (legs not included). 
(Available as a Separate Unit for $4.95 Postpaid) 


A REMOTE READING ANEMOMETER AND WIND-| 
VANE. . . Flashing Neon Lights on indoor indicator| 
board show wind speed and direction. Operates} 
on less than 1 cent per month, Safety Power Cord 
makes all connections safe. 100 ft. of Lead-in Wire. 
Plus — Air Tank Barometer with 4 ft. indicator col- 
umn. Sling Psychometer meosures relative humidity 
Rain Gauge measures rainfall to 1/100 inch, ALSO 
Cloud Chart, Weather Map and Forecasting Manual 
— a complete set-up for amateur meteorology. 


(Available as a Separate Unit for $7.95 Postpaid) 


9 KIT MASTER LAB Includes ALL the Equipment for ALL the Above...only $398° 


boo) WITH 


COUPON 


PAY 
ONLY 


senp Sp 


ONLY 


rie) PLUS POSTAGE FOR EACH OF THE 9 KITS...ONE-A-MONTH 
CANCEL ANY TIME YOU WISH — MONEY BACK IF NOT DELIGHTED 


KIT-A-MONTH 


MULTI-USE DESIGN—A MASTER LAB FEATURE 


All the above equipment, as separate units, adds up to over $14Q00_ 
How can the 9 kit Master Lab have it all for only $39.80 ? 


Multi-use design is the answer. For example: The Slide Projector quickly and easily 
converts into the Photo-Enlarger, Spectroscope, Cloud Chamber Illuminator. Similarly, 
the Transit Head doubles as a Telescope Mount. Such multi-purpose design makes 
possible an all-science lab at an unheard-of low price. Multi-purpose design is used 
only where it is advantageous, and not for such applications as the permanently- 
mounted weather instruments, where it would not be practical. 


KIT-A-MONTH — OR ALL AT ONCE 
Get Master Lab on either plan (see cou- 
pon). You may start with the Kit-a-Month 
plan, and at any time get the balance of 
the 9 kit series in one shipment by sending 


SEPARATE UNITS ALL GOOD BUYS 
You can order any of the individual units 
and be sure that it is a quality item and 
the best value in its field. The Master Lab, 
however, is the “buy of buys” and every 


C Start sen 


THE EASY WAY TO A WONDERFUL LAB! 


%* You take only as many kits as you wish—no obligation. 
* You may return any kit and receive full refund. 


These “’No Risk"’ assurances because we know . 
... you'll be amazed and delighted. The first kit will 
convince you that you want the Master Lab. 


Send $2 today — get your first kit on its way! 


All Orders on 10 Day Approval — Your Satisfaction or Your Money Back 


ig me the MASTER LAB in 9 monthly kits. 


| enclose $2.00 and will pay $4.20 plus COD postage on 
receipt of each kit. | may cancel unshipped kits at any time. 


$4.20 for each of the unshipped kits. science-minded person should try it. 

NO EXPERIENCE NECESSARY — IT’S EASY! IT’S FUN! 
You will enjoy the easy-to-use equipment and the exciting learn-by-doing course. The 
9 instruction manuals and the 6 auxiliary text books are expertly written and clearly 
illustrated. Over 490 pages. Over 280 illustrations. A real science course for a solid 
science background. 


ACCLAIMED BY BPDBUCATORS 


Everyone interested in science should have 
your enjoyable kits. You are doing a won- 
derful job. 

Allen T. Ayers, Physics Dept. 

Jamestown High School, Jamestown, N. Y. 


CD Send me complete MASTER LAB (all 9 kits) in one shipment 
| enclose $39.80 Full Payment, Postage Paid. 
(0 Send me only the. 


l enclose $. 


Unit. 





, Full Payment, Postage Paid. 


NAME. 

4 ADDRESS. 
CITY & STATE 

zip CODE 


AMERICAN BASIC SCIENCE CLUB, INC. 
104 Heimann, San Antonio, Texas 78205 





FREE with first kit! 


MYSTERY 
SHOCK BOX 


Yours to keep even 
if vou return the kit 
for full refund 











